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THE  HUeONIAN  OP  W  MOOSE  RIVEH  BASIN 

Tlio  M.M.-c  IJivcr,  put. Tiller  tlic  «(nitli-\v('-t  aii^lc  nf  .Taiiiop 
l^iiy,  «lr!iin!<  mi  iimiifiisi-  trianj-ular  ari'a  of  \vhi»  li  the  apox  is  at  tlir 
river's  mnuili  and  tlif  Imse  stretches  from  aliovc  J-alic  Al'itilu  to 
11  iM,ii:l  uTst  of  Kiil.inakasami  I.aki'.  Karli  side  of  this  triaiif-le 
i-  a|i|'r<ixiiiiat(ly  ^.''(i  inilcs  and,  allowing'  for'  simiosities  in  the 
houndarv,  its  an  ii  cannot  l)c  Ic-s  tlian  :{<».()()0  square  miles. 

Kxidonitions  in  tills  cxtcnsivf  region  have  not  yet  put  us 
in  jKisscssiou  of  tlic  iiiinutc  inforniation  dcsiraliic.  In  \^*'>'>  \h: 
IJohcrt  J'.cll  uiade  certain  exiiloratioiis  which  arc  dcscriiicd  in  liis 
i(  |i(,rt  to  tlic  Cicolojiicul  Survey  of  Canaila  in  1"^".").  and  at  a  later 
date  al:-o  lie  was  (ni|iloyed  fur  several  years  in  this  di-trict.  The 
results  of  his  investigations  may  he  fouml  in  the  Report  uf  the 
(leulo^ncal  Survey  of  Canada  for  lSK()-:i.  Mr.  K.  15.  IJonon  liki- 
wi<c  made  :  vcral  journeys,  paiticularly  in  1>>^1  and  1S«2,  and  re- 
]iortcd  nil  Ins  exi)lorations  to  the  Ontario  ( lovcrnnient.'  In  I^^Jh; 
Mr.  Alexander  Xivcn  was  commis-ionc(l  to  lay  <lowu  the  houndary 
liiK  iietwecn  Xipissing  and  Algoma,  which  he  extendcil  for  one  liun- 
•Ircil  and  twenty  miles;  he  was  aeeompanied  hy  .Mr.  K.  iiurwash, 
wlio»c  report  on  the  ^colony  (,f  the  region  travcr-ed  a|ipears  in  the 
lieport  id'  the  ISiirean  of  Mines  of  Ontario  for  isitC.  This  hoiuidary 
line  was  continued  to  the  Moose  River  in  ls!>S,  and  a  hase  lino 
carried  westward  from  the  l^'Otli  post  in  IstlP.  Tlu'  writer  ac  t-om- 
lianicil  the  two  latter  exjieditions  as  geologist,  and  his  reports  apjiear 
in  the  Ifejiorts  of  the  IJurt'ati  of  Klines  for  the<e  years. 

AVitli  the  excc]ition  nf  the  ahove  mentioned  reports,  there  is 
very  little  availalde  literature  hearinti'  on  tlie  region  in  (piotion. 
The  southern  and  major  portion  of  its  triangular  area  consists  of 
7,aurentian  gneisses  and  granites  crossed  oy  several  hands  of 
llurouiiin  rocks.  The  upjier  jtart  jiresents  limestones,  d<domites 
iind  shales  of  Devonian  and  possilily  also  of  Silurian  age.  The 
present  ]mper  deals  with  the  JIurunian  alone,  and  more  i)articularly 
with  the  petrography  of  the  scries  as  here  exemplified.  For  iufor- 
uiation  as  to  the  general  geology  and  topograjihy,  economic  resources 
and  other  points,  reference  must  be  made  to  the  reports  above  cited, 

'  Urpitrt  of  E.  II.  lloTTiin,  Stipendiary  Mugiitrate,  on  Part  of  the  Hanin  of  Hudtim'n 
liny.     Toronto,  188a. 
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Tl.<>  urm  "  Iliiiuiiiiin  "  is  ui.pli'«l  in  'I'i-  I"'!'''-  •"  I'H  '•'•'  '''^'"^ 
nl.,v>  tl.c  Liinrciitiim  iin.l  lM'iu;itl.  tlir  Inw.M  t'u-ilityruiw  stnitii. 
Ill  tiii-  rrti-c  the  (■sprc'^siim  i*  iini.lc  i..  in.'lii.lc  n'i'k-  nf  vaiwii-  ;!•;<• 
ami  (iiir.ivnt  )Mirni;nii.liic;il  iiiituiv,  >wh  m  L..uaii'a  .iriLMiial 
nnrniiiiiii.  Liiw-uiiV  Kccwatiii  iiini  ('niu'liniic!;!ii;r  H'vics  tin-  Aiii- 
iiiikii-  im.l  Ncpip.ii  fnniiatinii-.  tlic  i:iM.'-\viifk.'  iiii.l  ii-o.-iaf-'a  v.ck-. 
nf  tlic  Sii.ll.iiry  rcuiuii  iiu'l  \h''  viiri.m-  -.•hi-t-.  alt.iv.I  rnipiiv.* 
1,11,1  .■ni-li.'l  -iMtii*<-  .■liar:i(tcii-iic  ut"  \vi,l.'  aivas  in  iicirtlirni  On- 
tario. Ill  the  ivHinii  imilcr  .li«.Mi-inii  tlif  lliiroiiian  is  ivpiv-niicl 
l.y  a  urcat  vavi.tv  ul'  H-li^ts  pivMiiiialilv  ut'  cla.-lic  origin,  aii-l  I'.v 
i.tlitTH  of  iiltcrcil  cniptivf  iiatnir.  .ImmIv  nsi-ociat.il  wiili  lintli  a.-i'l 
1111,1  l,;iM.'  cniptivi'-  ill  various  >tim(-  ,'f  ,li',',>iiipn^itioii.  N'n  liiiii- 
f.\nuvH  or  .siiidMniKs  nccur  aiiywlK  ic  in  the  rcjiinu  txaniincl  l)y 
tlic  writer,  altli,,udi  I  >r.  I'-cll  rcpnrt<  t!ic  t',iriiicr  rock  jn-t  >o-  h 
nf  ill..  Iici-lit  ,.!'  lan,l  near  tin'   NLmtiViil   Kiv.r.  ami    Mr.   l'.nr\v;i-li 

iii-o  ri'tfi'-'  to  it. 

It    i-  ill  rcnanl  to  tiic  varioii-  -,.lii-f^  that  tlif  prcat  ilitlionlty 
of   ilifrrmiiiation    arisc.^.      T,,   (-laMi-li   :i    ti\,.,l    ii,.nu.ii,'latniv    f,.r 
these  is  almost  if.ipossililc,  ns  their  varietici*  of  colour,  struiluii'  and 
tcxturi'  arc   practically   innunicralilc.      In  a   ilisiaiico  of  twenty   feet 
no  le^s  than   >even  (li,-tincL  varieties  weic  munled  on  one  oceassoii. 
On  tiic  other  liaicl.  to  iia>s  hy  tlic-c  meks  with  a  men.  'Icscriptlon  is 
iiltop'tlicr  iinsiitist'actury,   an  iiicpiM',tpi*'  ilcrcriptioiis   by  (litfcreiit 
oli.H'i'vcrs  inifilit  leave  consiilorablc  doiilit  as  to  the  identity  of  .similar 
(^Xllo^nres.      For    example,   the    .same    rock   is  dc.scrihed   as    "dark 
,|nart/.iie,"   "dark   uray   siliceous  schist,''   "ipiartzose   scliist,"   etc. 
To  the    trained    scientist    those    terms,  whiU;  not  lu'troiiraphically 
nviioiiyiiions,  nre  sutliciently  suL'iicstive  tu  recall  tlie  r,ick  in  (pies- 
ticni.     Jn  inihlications,  liowever,  intended  for  the  tiuidance  of  jiros- 
licctoiv,  this  iiietlioil  cause?  ^reat   uncertainty.      For  ecoiitjiiiic  i>iir- 
]H.ses,  it  wouhl    >iiiHce    to    estahli^li  tlie   fact  tliat,  for  a  partictilar 
ri'aioii,  a  I'crtain  varietv  of  rock  was  ore-bear iniz',  leavinu'  the  ques- 
tion of  it-  origin  to  more  scientific  observers;  but  there  are  too  many 
liradatioii-  to  render  such  a  chissification  of  any  real  value.     It  is 
only  on  the  basis  of  ori;iiii  that  a  satisfactory  arrangement  can  I'O 
effected. 

'I'll,.  jietfoi'iMiihical  iteculiaritiis  of  the  i.icks  encounter,  d  will 
liist  be  de>cribe,l.  witli  little  or  no  reference  to  geouraphical  posi- 
tion, and  afterwanls  the  f:reat  Ilnroiiian  areas  will  be  outlineil  and 
the  locution  of  ))articular  c-pecies  indicated. 
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i-ndi  a  ji  ..nary  -livisinii  1*  wmAv^*  in  the  luv-ciit  in-'taMcc.  wluTc 
.Iviiaiiii.'  iii<tinnov|ilii-m  lia-  ulilitcratc'l  the  iliviiliiii:  line  ami  in- 
iliiccil  rc>ciiil)lanccH  wliicli  fnrcc  mcks  <.f  .litVcivni  oripiii  intn  the 
-.iiiir  iirnM|t  "111  a<'cniint  lit'  >iniilaritv  uf  ftrnctnrc.  Ncvcrtlidcss 
it  i.  til  iiriuin  tliat  we  nui.-t  [nnk  in  dcL-iiliu^r  the  iimrc  minute 
ili\i-iiiii-. 

We  liiive  tlierefnrc: — 
I.  I'nalterod  eniptives. 

II.  .Much  metaniorph'Keil  cruptivrs  ami  claMioa.  penorally 
M'hisitosc  in  struclurc,  which  may  he  eiiihraced  in  the 
term  srliisl. 

Aimmj.;:  unaltered  erniitive-  are  iiHdmled  all  tliu-e  riKds*  ot 
primary  ijriir'ons  orijiiii.  in  whi(di  the  nriu'liial  »tri;cture  and  mineral 
ennsfitueiits  are  niialtered  or  hnt  slifi-htly  atVectel.  They  may  he 
grouped  and  will  ho  coii-idend  in  the  fnllitwiiin'  order: — 

(1)  Acid  or  piitash-t'eldspar  rocks:  (Ininitr,  sijniiti',  auriitc  sye- 
)iH(\  tiiHirh.   finrplhini. 

(?)  Basic  or  iilnfrinclase  mok:  Diorilc,  didhasc,  nUvliie  (linhusc, 
ijiihhni,  iHi.idlt,  aiiiin/diduidal  Imp,  piirnrciiilr,  (lUDiilinsilr. 

(Iniiiitf. — This  rook,  in  nn  unaltered  rondititm,  jdays  Init  a 
-nlmrilinale  part  in  the  p'olnuy  ni'  the  district,  as  far  a-  the  lln- 
vuiiiaii  i-;  concerned.  WIkmi  jircsent  in  this  foniiation  it  is  penei- 
idly  in  the  form  of  narrow  dykes,  conforminji  to  the  strike  of  the 
schists;  tlio  district  descriliod  as  the  "second  area"  is  more  remark- 
ahlc  fur  these  rocks.  .Muscovite,  honihlende  and  hiotite  uranitea 
have  been  observed;  in  all  eases  tliey  are  typical  and  reqtiire  no 
further  notice.  Larpe  masses  of  pranite,  in  some  cases  ])rolial)ly 
iiuptive,  in  otliers  representintr  the  non-laminated  portion  of  the 
l.;iurentian  matri.\,  are  coiniiuiu  in  manv  parts  of  the  I'egions  of  that 
ai:e,  Accordiiu';  to  the  theory  of  Dr.  Law^ou  '  the  praiiitic  portion 
of  the  matrix  would  he  distant  from,  and  tiio  ij:n(i-"'iid  ])ortion  near 
\n  the  llnroiiian  contact.  On  this  assumption  mncli  of  the  f_franite 
i.li-erved  must  lie  eruptive,  for  a  loss  of  lamination  on  apiiroiichins 
tlie  contact  is  apparent  in  manv  places.     Some  of  these  masses  are 

'  Ueporl  on  the  Genloijij  0/  tlie  liuiiii/   Lake  liegion.     (Reiiort   Geol.    Surv.  Can., 
I-*'*",  imge  112.) 
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mfippod  ns  oniptivo  c:ranitp  hv  T)r.  T5ell.  It  i~  not  within  tho  «co]ie 
of  tliis  ])i\])cr  to  ilir^eiiss  tlio  jioiut.  (  For  localities  sop  pajifs  i'2,  2;j, 
2:.,  iMi,  -27,  :J0,  :51,  ;5;5  iin«l  •.'A.) 

>^i/pnHp. — This  rock  also  is  not  widcsprcMil,  typical  examples 
hpinfi'  vcrv  few.  One  mass  occurs  ahont  tit'tccn  niihs  up  the  Black 
liivev  and  shows  alt' .c'l  liornlilende  and  tcid>par,  the  character  (.f 
the  latter  heinc:  somewhat  hard  toi  determine  in  tlu^  sju'cimen 
olttained;  hut  as  the  licneral  fic'd  appearance  is  decidedly  syenitic, 
and  the  niicroscojx'  reveals  scarcely  any  trace  of  striation  in  the 
fehhiuir.  it  is  concluded  that  the  ro(d<  is  syenite,  althouti'h  it  iiro- 
hahly  contains  sdiue  iilaiiimdasc.  In  addition  to  this  exposure  and 
Fonie  nan'f)W  liands  associated  with  the  ^(diists.  all  the  syenite  is, 
like  tlie  aranite,  Idended  with  anciss  ami  syenite  pieiss  and  must  be 
classed   as  Laurentian.     (For  localities  see   iiaiics  :i;5  and  oO.) 

A  11(1  He  sjicnHc. — The  mass  of  eruptive  which  crosses  the 
Ahitilii  River,  fonniuu'  the  Lolistick  and  otiier  rapids  as  v:(dl  as  the 
Great  Canyon,  is  represented  at  its  upper  or  southern  margin  liy  a 
rock  of  this  nature,  Avhich  continues  with  some  variations  for  two 
or  three  miles.  It  is  intersected  hv  small  dykes  of  fine  black  dia- 
base, which  i)resent  some  beautiful  examples  of  nuniattire  faultiui; 
and  hraiudiinii'.  At  the  Lobstick  Portage  it  is  sonu'what  schistose  in 
places  and  nni^h  altered,  showing  numerous  reil  gariu'ts.  a  little 
quartz,  considerable  oi-thoclase  and  some  plagioclase  with  bright 
green  augite.  At  the  Oil  Can  Portage  and  above  it,  a  section  shows 
fairly  large  crystals  of  augite  in  a  somewhat  finer  and  mosaic- 
like  mass  of  orthoclase  with  a  little  (luartz  ami  plagioclase.  The 
augite  is.  in  many  places,  almost  entirely  altered  to  tibroiis  horn- 
blende, tlakes  of  brown  mica,  garnet  ami  magnetite.  This  rock 
presents  a  gravish-black.  somewhat  s]ie(dvh-d  appearance  with  evid- 
ence of  How  structure  or  secondary  lamination.  In  its  more  altered 
parts  are  seen  spheue  and  mellilite.     (For  localities  see  page  153.) 

Quartz  pc-pln/rij. — This  rock  does  not  occur  in  a  good  state  of 
presen-ation.  but  in  an  alt(>red  and  .«chlstose  condition  it  is  very 
common;  in  onh>r  to  carry  out  the  classification  ailopted,  it  cannot 
be  included  here  but  will  receive  consideration  under  the  schists. 

DiorHe. — Typical  diorite  is  composed  of  distinct  anhedra  of 
hornblende  and  plagioclase.  forming  a  hard,  massive  and  sonorous 
rock.  In  some  cases  the  individual  minerals  reach  a  size  of  several 
iiiclies,  giving  the  rock  a  mottled  appearance.       From  this  coarse 


41 


•Itliin  tho  poopo 
,.  pa-cs  -l-l,  21], 

■pical  cxainpli'S 
8  up  tho  Black 
lie  eliaracter  I'f 
I  tln^  s])('('iin('ii 
idcdly  s.vciiitic, 
^triation  in  tlii' 
Irhouti'h  it  pvo- 
s  oxii()~urc  aii<I 

tlu'  syciiito  is, 
iss  and  must  bo 
;5  and  ;50.) 
cli  criis-f's  the 
s  as  well  as  the 
rn  margin  Iiy  a 
:'iati(ins  for  two 

fine  black  dia- 
liatin'o  fanltinii' 
•liat  schistiiso  in 
larncts,  a  little 
ise  with   bright 

a  section  shows 
cr  and  mosaic- 
agioclasc.     The 

0  fibrous  born- 
tite.  This  rock 
anco  with  evid- 
its  more  altered 
see  page  ;5;}.) 

1  a  good  state  of 
it  ion  it  is  very 
>pted,  it  cannot 
?r  the  schists, 
net  anbedra  of 
•e  and  sonorous 
1  size  of  several 
rom  this  coarse 


variety  all  gradations  are  seen  down  to  that  composed  of  individ- 
uals of  inicrosco|)ic  size.  The  finer  exam]»les  on  fresh  fracture 
still  show  the  crystalline  structure,  but  the  mottled  appearance  is 
entirely  lost,  partly  owing  to  the  fineness  of  texturi',  but  perhaps 
nmre  in  consecpieiice  of  diseolorarion  of  the  feldspar.  This  type 
is  common  and  fairly  fine  exam])les  are  the  rule,  no  very  coarse 
diorites  lieing  seen  in  tlu'  region. 

niorite  occurs  in  large  dykes  traversing  the  country  rock  in 
all  directions,  and  also  fre(|uently  in  irregular  masses  forming  tiie 
>innmits  of  jiills;  in  some  instances  the  intrusive  mass  has  lifted 
tlie  country  schists  to  tlie  summit  of  the  hill,  while  the  diorite 
a]ij)ears  on  the  fiaidss.  By  far  the  most  general  manner  of  occur- 
rence is  in  bands  of  varying  thickness,  conformable  with  the  strike 
and  dip  of  the  schists,  which  is  generallv  at  a  high  angle.  These 
thin  liands  are  invariably  fine-grained  ami  almost  black  in  colour, 
^lany  of  them  towards  their  borders  have  entirely  lost  the  crystal- 
line structure  and  are  homoueneous  to  the  naked  eye;  the  uiicro- 
scojje,  however,  reveals  some  traces  of  ci-ystallization  ir.  ill-fonned 
hornblende  and  magnetite  crystals,  due,  of  course,  to  the  more  rapid 
cooling  of  the  exterior  of  the  mass.  An  important  considera- 
tion now  confronts  us.  Are  these  interbedded  diorites  contempor- 
aneous with  the  schists,  are  they  subsciiuent  eru))tions,  or  are  the 
schist-  themselves  derived  from  the  diorites^  It  is  probal)le  tliat  all 
these  cases  occui".  The  diori'  can  thus  be  divided  into  three 
classes,  (1)  massive  eruptives,  ,_')  contemporaneous  diorites,  (;i) 
diorites  passing  into  diorite  schists. 

(1)  Tl'.e  class  of  massive  eruptives  can  Ije  recognized  by  a 
ilistinct  crystalline  structure  nearly  always  increasing  in  fineness 
towards  the  borders  and  on  hath  siclc.<i.  All  the  irregular  masses 
tliat  form  hills,  the  large  dykes  crossing  the  country  rock,  and  many 
of  the  interlaminated  sheets  show  this  peculiarity.  As  far  as  the 
last  variety  is  concerned,  the  bilateral  symmetry  of  the  mass  can  be 
accounted  for  on  no  other  assumption  than  that  of  subsequent  in- 
jccti(jn.  The  accessory  evidence  of  a  sheet  of  diorite  breaking  across 
from  one  p.lane  of  stratification  to  another  has  not  been  observed 
here,  althongh  it  is  well  known  to  occur. 

i-)  Contemjioraneous  diorites  are  generally  less  cr\-stalline, 
more  easily  weathered  and  more  inclined  to  show  irregularities 
of  colour  and  structure.     If  these  rocks  were  originallv  overflows 
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tlioy  iiuist  liavo  t-onsoliJatod  as  diabajcs,  because  diorite  is  fjener- 
ally  ('(jiij^idered  as  Ci^sentiallv  i»lutoni(:.  On  the  asisiiiiiption  that  thi> 
orijiiiial  inafinia  was  covered  by  cdastic  materials  whicli  eventually 
Itecaine  metanioiTiliosed  into  schists,  we  should  e.\i)ect  to  lind  a 
ditl'erence  between  the  lower  and  the  upper  surfaces.  This  con- 
dition has  lieen  observed  by  no  means  constantly.  A  sulHcient 
iiiuidier.  however,  on  examination  f>ave  c(tnvinciny  evidence  of 
their  contemporaneous  nature,  and  it  seems  advi-able  to  include  in 
this  class  most  of  the  narrow  bands,  ))erliaps  all  in  which  no  bilateral 
arraimement  can  be  detected. 

(o)  ]kii(d<s  of  the  thir<l  class.  /•/.:.,  diorites  passing  into  di(jrite 
schists,  consist  of  ordinary  diorite  towards  the  centre  of  the  layer 
liecominf--  more  and  more  schistose  outwards,  and  finally  fadiu.u' 
away  into  other  schists  without  any  distinct  line  of  demarcation. 
This  tyjie  (d"  rock  is  doubtless  the  ri'sult  of  intense  metaniorplnsm, 
and,  while  easily  recoiznized,  atl'nrds  very  little  information  as  to 
origin.  AVhile  they  seem  to  be  best  placeil  in  a  idass  by  themselves, 
they  are  more  probably  derived  from  the  second  than  from  the  first 
jiToup  on  account  of  the  diil'erence  in  conqiosition  towards  the 
borders.  The  outer  parts  show  much  mure  (piartz  than  the 
inner.  This  could  hardly  result  from  metamorjihism  alone;  there- 
fore it  is  concluded  that  they  were  more  or  less  mixed  with  acid 
elastics,  which  would  point  to  a  more  contemporaneons  orinin. 

Any  of  these  diorites  mav  ]iresent  varieties,  Imt  more  es])eci- 
ally  those  of  the  first  class.  AYhile  typical  diorite  consists  of  hom- 
blendo  and  ])lagioclase,  the  former  iimredient  may  be  replaced 
wholly  or  in  part  by  black  biotite,  fiivinu;  a  rock  known  as  mica 
diorite.  or  quartz  may  occur,  fornuiiii'  (ni:ii''z  diorite.  Eoth  these 
varieties  are  found  in  the  re<iion,  as  well  as  (piartz  mica  diorite 
(tonalite).  The  latter  frenerally  has  a  pink  feldspar  and  mnch 
resembles  p-ranite;  a  section  to  ascertain  the  nature  of  the  feldspar 
is  the  only  sure  means  of  deternnnation. 

The  passaire  of  diorite  into  diorite  schist  and  the  so-called 
"  greeuschists "  is  a  subject  of  much  controversy.  The  meta- 
morphism  is  accompanied  by  various  phenomena  of  alteration,  as 
chanues  in  texture,  softeidnt;',  chan.ue  of  colour,  alteration  of  horn- 
blende to  actinolite  or  chlorite,  or  even  to  hematite,  magnetite,  etc., 
alteration  of  feldspar  to  epidote  and  saus^^urite  and  in  many  places 
to  calcite.     These  various  changes  have  produced  rocks  which  are 
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in  many  instances  almost  imy)osail)le  to  recognize,  and  mnst  bo 
named  more  or  less  by  analogy.  Tiiey  are  included  undiT  thi' 
schists  and  a  more  detailed  description  will  he  given  later.  (For 
localities  see  pages  23.  25,  27,  28.  30,  31,  32,  33  and  34.) 

'liis  rock  i-  l)y  no  means  as  comnidii  as  diorite 
seem  to  belong  to  different  ])erinds  of  injectioi  . 
TIkiso  of  sini!  ■  ."ige  to  the  diorites  and  schists  are  generally  much 
altered:  while  a  second  series,  of  apparentlv  later  age,  better  retains 
the  uriginal  nature.  IJocks  of  the  latter  type  occur  in  narrow  dykes 
ri'u>-ing  the  country  rock  in  all  directions;  tiiey  are  iiarticularly 
iinticealile  in  the  eruptive  region  of  the  Abitibi  Canyon.  These 
Isilts  are  uniformly  very  fine-iiTaiued  and  black  in  colour;  tliey 
eoinnionly  show  a  difference  of  texture  at  the  perii)herv,  which 
Aveathers  smooth  while  the  centre  has  a  more  ])unctate(l  apiienrance. 
(See  jiages  22,  23,  24.  20,  and  33.) 

Olivine  (lidlitifc. — Large  hiuihlers  f)f  tliiis  rock  were  foiiinl  at 
ihe  Sextant  Portage  in  the  Devonian  area,  an<l  must  have  been 
derived  from  the  neighbouring  lluronian.  although  not  seen  in 
silii.  A  section  shows  the  usual  dialmse  structure  with  needles  of 
ajiatite  and  irn^gular  patches  of  olivine,  which  is  much  altered  to 
magnetite. 

Giihhrn. — The  most  characteristic  examjdes  of  gabbro  occur  on 
tlie  northern  part  of  the  Abitibi  Canyon,  and  even  there  it  can 
scarcely  lie  considered  typical.  The  liest  exposures  are  seen  at  the 
deepest  part  of  the  gorge,  where  the  cliffs  are  100  feet  high  and  of 
a  dark  massive  appearance.  Under  the  microscope  the  augite  is 
seen  in  distinct  crvstals  but  liitle  decomjiosed.  Tho  feldspar  is 
represented  liy  both  varieties  with  the  plaaioclase  in  excess,  wdicnce 
it,  may  b(>  termed  gabbro,  although  further  south  it  passes  into 
augite  >yenite.     (See  page  33.) 

Jhisalf,  ami/i/(}(ih)iilal  trap)  pi/ro.renile  and  anortho^Hr  are  of 
sncli  rare  oceurrence  tiiat  sidiicient  reference  to  them  will  be  found 
in  the  notes  of  distribution.     (See  ])ages  23  and  33.) 

The  whole  .series  of  lluronian  rocks  not  included  under  the 
unaltered  eruptives  it  is  proposed  to  group  together  as  schists, 
although  they  may  not  always  present  a  schistose  structure.  The 
use  of  thi>  term  is  at  the  best  very  uncertain,  as  is  seen  by  the 
interpretation  placed  upon  it  by  Professors  Irving,  Chamberlin  and 
Van  Hisc.   "Almost  any  non-fossiliferous  rock  presenting  in  some  sort 
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a  St  rati  fiirm  structure,  and  more  compact  ami  indurated  than  i^  usual 
with  ii(i>r-arclKi('aii  .strata,  lias  Ix-cii  spoken  of  as  a  crvstallinc  schist. 
.  .  The  near  aiiprnach  nf  certain  foliated  frafiuiental  deriva- 
tives to  typical  crvstalline  sehi-t— indee<l  their  p-adation  into  un- 
distinfiuishable,  if  not  identical,  forms,  and  the  ])assap,e  of  nnis.<ivo 
er;iptiv(s  into  schistose  phases  —  would  render  very  ditticult  a 
sharjily  limited  consideratiim  of  the  tvpical  crystalline  schi-ts.''  ' 

111  this  hroad  sense  our  rejiioii  is  for  the  most  part  made  np  of 
sueh  derivatives,  which  may  Ite  ilivided  into  two  main  iiroups,  (1) 
those  whose  oriiiiii  was  ))rol)ahly  eruptive,  (J)  those  whose  orif"in 
was  prolialdy  clastic.  The  diiiiculty  in  distiuiiuishing'  these  two 
classes  is  very  ureat,  as  they  ]>;i-s  imperceptihly  into  i-acdi  <»tlier  ami 
as  a  mass  of  certain  ultimate  coiiip<isition  whether  originally  enip- 
tive  or  deposited  as  a  fraiiuiental  may  jiive  rise  to  the  same  rock. 
Professor  Williams  says,  '•  IJetweeii  undoubted  nla^^ive  rocks  rcn- 
dercil  .-chistose  by  pro-ure  on  the  one  hand,  and  fragmeiital  tutTs 
which  have  been  more  or  less  completely  solidified  by  the  same 
aii'ency  on  the  other,  there  must  tlieref(U'e  be  rucks  whose  crin'iual 
form  iim.-r  always  remain  uncevtain." '" 

In  this  connection  see  al~o  Irvinu',  Chamberlin  and  Van  Iliso, 
"The  ,i;i'ccnschists  have  bcon  derived  hy  the  modification  nt'  original 
eriiptives  and  ju'cseiit  a  dciiradational  development  which  may  h.e 
lnuke(l  upon  as  otferina'  a  contra-t  to  the  constructive  develnpmeiit 
of  the  crystallines  built  up  from  clastic  originals."* 

It  will  therefore  be  evident  that  any  attemiit  to  classify  thi  so 
rocks  must  prove  in  some  manner  unsatisfaetory;  various  authors 
will  adojit  difterent  methods,  and  >oine  overlaiipinii'  and  uiu-er- 
taiuty  will  always  exist.  The  abovt'  mentioned  authorities  classify 
the  Lake  Superior  schists  thus: — 

I.   Eruptive  derived  (nietamoiiihic)  crystalline  scliists. 

IF.  Tuff  derived  cry-talline  selusis.  which  were  developed 
from  iLineo-fraivmental  material. 

111.  Clastic  derived  crvstalline  schists,  whicdi  were  developed 
from  frasi'inental  rocks  by  secondary  growths  of  the  constituent 
crvstalline  'Vagments. 

'Conmt's  Gt'oloKique  International,  Jitudes  fur  les  Schistes  Cristatliiis.  Lon- 
dres,  1H8S,  jm^e  92. 

=  IT.  S.  Geological  Snrvey,  IhiUHin  GS,  IBDO,  pft^c  133. 

■'Conyics  (ii'oloHique  Intenmtioiial,  /■Uudes  siir  les  S.liistes  CristtiUini.  Lcn- 
dres,  18SK,  page  105. 
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IV.  Clastic  derived  crystalline  schists,  which  were  developed 
from  t'nimucntul  mek?  hy  the  euiiver.siuii  of  tlic  coiiritituent  isilicato 
frii^iiieiits  into  fuliated  mineral?  (metasoiiiatio). 

V.  Clieniico-cdastic  derived  crystalline  schists,  in  whose  pro- 
ductinii  chemical,  organic  and  clastic  agencies  joined.' 

I'rnfessor  J)r.  Albeit  Ifeim,  after  showing  the  ditficnlty  of 
cla>sification  and  summarizing  the  variiMis  etl'ects  of  dynamic 
metam(iii)hism,  savs,  "Die  I')eschaiTenheit  <ler  krystallini-^idicn 
Schiefer  in  den  Alpen  ist  vielfach  ihn-ch  den  (lehirgsstannngsprozcss 
veriindert  worden.  Urspriingliches  nnd  mechanisch  spiiter  (lewor- 
deiies  sind  selir  oft  noch  gar  nicht  von  einander  zu  nnterschci- 
den."  ^ 

Dr.  Andrew  Lawson  classifies  the  Keewatin  series  of  the  Lako 
of  the  AVoods  tlnis: — 
I.  IJasic  Volcanic: 

Altered  diabase  and  gahhro,  massive  and  schistose  with 
associated  amphiholitC'S  or  diorites  and  hurnhlcnde  schists. 
IT.  Acid  Volcanic: 

Altered  quartz  pori)hyries,  felsite  schists,  seriidte  schists, 
porphvroids,  etc. 
ITT.  Vnlciiuic  Clastic — pyrochistic: 

Ash    beds,  many    graywackes,    tuffs,  and    agglomerates, 
both  hasic  and  acid. 
IV.  Detrital — epiclastic ; 

Conglomerates,  quartzites,   clav  slates,   micaceous  slates; 
soft,  gray,  glossy  hvdromica  schists;  with  chlorite  schist*, 
mica    schists,  and    certain    fine-grained  gray  gneisses,  or 
rather  feldspathic  mica  schists. 
v.  Ciabliro,  seqientine  and  granite,"'' 
Many   of  the  schists  of  our  region  are   quite  comparable   to 
Lawson's  series,  but  many  of  Lis  niendiers  are  almost  or  entirely 
lacking,  notably  the  conglomerates,  agglomerates,  serpentines  and 
graywackes. 

It  is  not  proposed  here  to  deal  with  theoretical  considerations 
as  to  the  origin  of  the  various  representatives.  Such  points  can 
onlv  he  detennincd  by  a  detailed  study  of  a  more  restricted  area 


]l>ii<l.  p.  104.  "-ihid,  p.  20. 

■'C'ongre's  Gtoloyiciue   International,   Eludes  «ur  let  Srhixti'ii  CristaUhm  Lon- 

dres.  1HH8.    page  71.       Jleport   on  the  Geoloaij  of  Haimj  Lake  Jleyion.   (Report  Geo) 

Surv.  Canada  1887,  Part  F,  page  57  et  scq.)  ,/         v      l     "  "eoi. 
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tlian  tli;it  now  unilor  'li^oii-*ion.  Tlir  intention  i*  rather  to  (]o?priho 
the  various  sfliist>  auil  tn  name  ami  ^rouii  tlicni  acconlinfr  to  their 
present  iiecniiarities,  and,  in  view  of  the  thmltt  attondinii'  tlieir 
origin,  to  eniphiv  tliat  evi(Uiiee  onlv  when  the  roek  seems  to  he 
anah>fi'ous  to  some  (U'serihed  hy  ^doil  autlinrities.  From  llii-  point 
of  view  the  followini;'  talih^  will  <:ive  an  ontlii\e  of  the  method 
adoi)ted: — 

I.  Sehistt-  of  eruj)tive  orifiin: 

(a)  The  "  greensehi.sts  "  and  diorite  schists. 

(h)  Altered  por])hyries  and  ))or])hyrites. 

{(■)  Fejsites  and  enished  granites. 

((J)  llornhlende  and  liiotite  niiea  schists.  , 

ir.   Schists  of  frafiincntal  oriuin: 

(a)    Pyroclastie  schists  and  asli  schists. 

(h)  Qiiartzitos. 

(r)  Clay  slates. 
in.  Schists  of  douhtful  ciij:!!!  or  hcloncin/i'  in  part  to  hoth 
the  above: 

(n)  Qiiarlzosc  schists. 

(h)  Sericite  and  chlorite  schists. 

1.  (Schists  ok  KuurTivi-:  Origin'. 

(a)  The  "  .r/;rc/i.s"7i/.s/6' "  and  diorite  schists. — As  indicated  in 
the  <leseri])tion  of  diorites,  that  typo  of  rock  passes  gradually  into 
diorite  schist,  retaining'  its  mineral  structure  and  merely  beconiini!,' 
schistose  hy  dynamic  effects.  These  diorite  schists  are  quite  char- 
acteristic and  need  no  connnent;  they  are  widely  distributed  aiul 
easily  recognized,  if  not  in  the  field,  at  least  by  the  exauiinatiou 
of  a  thin  section.  The  "schists"  are  doubtless  eruptives  Avhich 
have  been  subjected  to  more  intense  metamorphisin  and  while 
generally  occurring  in  narrow  hands  arc  sometimes  massive  and  of 
considerable  extent.  They  do  not  commonly  present  a  schistose 
structure  in  the  hand  specimen,  and  very  rarely  can  such  a  struc- 
ture be  made  out  under  the  microscope.  In  the  field  the  weathered 
surfac(>  if  a  s"i..;de  of  dirty  green;  it  generally  shows  a  somewhat 
]iunctated  appearance  and  frequently  exhibits  small  whitish  specks. 
(These  must  not  be  confused  with  the  larger  and  more  angular 
blotches  seen  on  numy  altered  porjihyrites).  The  freshly  broken 
surface  is  rather  uneven,  greenish  to  black  in  colour,  and  shows  a 
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somewhat  .-ilky  .-iirtace,  vbich  nnder  the  band  ula.-.s  is  seen  to  bo 
distinctly  radial  in  structure.  Microscopic  seetiuiis  are  decidedly 
unsatirtfactory,  showinjH' fienerally  Imt  an  indistinct  dirty  mixture  ut" 
kaiilinized  and  saussurizcd  felilspar,  a  very  little  (piartz  and  liylit 
;;i'een  boriiblendc  and  chlorite,  with  accessory  ]yite,  heuiatitc, 
inaji'iietiti',  garnet,  mica,  eti".  Soiiu'  of  tliest^  ro<'ks  \cry  miu'li 
resemble  tiie  darker  varieties  cd"  (piartzose  schists  to  be  subsctinently 
<lescril)ed.  In  the  field  they  may  be  distingnislied  from  the  latter 
rock  by  being  more  easily  abradcfl  by  the  hammer,  and  by  the  fact 
that  they  <lo  not  show  the  same  tendency  to  break  into  rhomhoiihil 
blocks.   " 

This  rock  is  one  of  the  most  frecpient  occurrence  and  proiiably 
constitutes  the  bulk  of  tlu!  first  or  greater  lluronian  area,  t!io  limits 
of  which  will  be  indicated  in  the  second  part  of  thir.  i)a|)er.  The 
whole  (inestioii  of  the  metamor)ihisin  by  which  these  rocks  were 
)U'odiiced  would  till  volumes.  As  here  excmjilitied  they  are  analo- 
gous to  tlio  so-called  "green  lluronian  schists,"  and  jirobably 
identical  Avith  the  series  described  by  Professor  Williams  in  the 
''Greenstone  schist  area  of  ^fichigan,"  where  he  says: 

'•  There  seem  to  bo  only  three  dilTerent  ways  of  ex])laining 
the  facts  as  they  are  plainly  and  abundantly  manifested  in  each  of 
the  several  points  examined  on  the  Menominee  Ri\er.  AVe  may 
suppose,  as  did  Foster  and  Wliitncy,  "Whittlesey  and  C'reduer,  that 
the  schistose  portions  of  the  rocks  exposed  at  these  several  points 
are  more  or  less  pirfectly  metamorphosed  sedimentary  material, 
■while  the  more  massive  portions  re])reseiit  intercalated  beds  of 
eruptive  origin.  AVe  may  imagine  on  the  other  hr.nd,  as  (Hd 
Piominger  and  Brooks,  that  all  of  these  rocks,  including  the  most 
schistose  and  the  most  massive  phases,  are  prohably  altered  sodi- 
mentaries,  supposing  with  Pominger  that  the  more  massive  kinds 
are  merely  the  same  sedimentary  matei>ial  fused  by  the  intensity 
of  the  metamoiTohosing  action  so  as  to  lose  all  trace  of  the  origuial 
stratification,  or  admittine:  with  P.rooks  tli(>  possibility,  thougii 
great  im]irobal)ility,  that  some  of  the  more  massive  phases,  like  tne 
gal)bro  of  Sturgeon  Falls,  are  of  eruptive  oriain.  Finally,  we  mav 
imagine  that  all  phases  seen  at  these  several  places  represent 
material  of  eruptive  origin  whose  stratifonii  structure  is  duo  to 
sppondary  dynamic  agencies.     (Irving.)" ' 


'  U.  S.  Geological  Survey,  lUdletin  62,    1890,   page  W. 
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llfrc  Trufc^-nr  Williani^  midnul-ti'dly  iiicl\i(lfs  ntlior  f=<'lii-N 
tliaii  tlic  viiricty  now  uikIit  (lUciis^iDii,  Init  fn>ni  tlic  (Kscriptioiifl 
this  ]mrticiilar  rock  must  form  a  liirp>  part  of  liis  scrii".*. 

'I'lic  tlicorv  t!i;it  tlic  massive  dioritcs  arc  intensely  altered  .sedi- 
ments is  utterly  untenahie  for  this  re<iion;  for  proof  of  this  the 
reader  is  referred  to  the  remarks  already  made  reiiardiiiu-  the 
more  nuissive  diorites,  to  the  liilaferal  aiTanjiemeiit  of  many  of  tiie 
l)ands,  to  the  fact  that  in  many  instances  they  alnit  with  a  shai-p 
line  of  distinction  aijainst  entirely  dissimilar  rocks,  and  further  that 
iin  enormous  numi.er  of  similar  belts  of  diorite  traverse  the  ncifrli- 
bouriii^'  i,aurontian  gneiss,  nntahly  on  Hay  Creek,  Misanabie  Lake, 
Little  .Misanabie  hake  and  Uiver  and  tlie  Laurentian  area  around 
the  rishkanoft-ama  and  Makozemhi  or  Trout  Itivers.  (Jranted  thi-n 
that  the  massive  variety  is  eruptive,  tlie  freipient  and  beautiful 
firaihUion  into  ro(d<s  of  this  type  so  constantly  seen  is  sutficiont 
proof  that  tliey  Inwl  a  primary  erujitive  ori.uin.  (For  hx-alities  Fce 
pages  22,  2!^,  2.".,  ;U),  Jil,  ;?2  and  :5:5.) 

In  this  connection  mention  must  lie  nuide  of  the  altered  dia- 
J)ases.  Rocks  of  undoubted  diabase  origin  are  rare,  but  the  possi- 
bility must  be  admitted  that  many  of  our  crconschists  are  of  that 
nature.  The  ])roof  of  this  in  nianv  individual  cases  can  j\ever  be 
obtained.  However,  jireenschist,  showing  no  trace  of  pyroxene 
but  exhibiting  undo\ibtedly  the  structure  of  diabase  has  been  met 
with,  notably  on  Kamiskotaia  Lake.  This  rock  is  grayish  green  in 
colour,  n(^t  extremily  hard,  and  only  by  the  microsco])e  is  its  dia- 
linsf^  ori'uin  revealed;  the  feldsitar  is  almost  entirely  altered  and  the 
snigite  ciianged  to  almost  colourless  hornlilende  and  chlorite,  but 
the  ophitic  structure  is  well  iireserved. 

(b)  Altered  })orj)hyries  unci  porphiiriles. — As  already  mcii- 
(ioned,  unaltered  rocks  of  this  type  are  absent,  but  a  large  scries  of 
altered  rei)resentatives  are  met  with.  Schistose  quartz  porphyries 
present  almost  invariably  a  light  gray  or  white  surface  and  very 
frequently  the  qnartz  individuals  stand  out  on  the  ex]iosed  surface 
bv  the  weathering  away  of  the  more  deconqjosable,  constituents, 
(.'oncerniug  the  origin  of  these  rocks  Professor  AVillianis  says: 
*' They  contain  small  porpliyritic  crystals  of  feldspar  and  quartz, 

and  a   consideraltli'   amount   of  sericite   or  hydromica 

llocks  of  this  ueneral  type  have  a  wide  distribution  and  have  ar- 
rested the  particular  attention  of  petrographical  investigators.     In 
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some  carcs  (hey  have  iieen  eonclu;-ively  jtroved  to  be  the  pmdiiet  of 
the  metamor]dii>m  of  frajiuiental  roeks — either  tutl's  or  true  sedi- 
ment—  while  in  (ither  cases  they  iiave  resnlteii  from  the  action  of 
fi?"  .'  ilynamic  forces  upun  massive  riick<  nf  a  Vorrespinidinu'  enn- 
i  .'i.itinn,  i.''.,  »|nartz  porphyries.  When  il  is  possible  to  trace 
with  certainty  the  oriiiiii  of  these  mcks  to  stratitie(l  deposit'^  they 
are  n-ually  designated  as  ])nrphyri)ids,  while  in  ea-^e  their  nuithi'r 
rmdc  can  be  shown  tn  have  lieen  (piartz  ])nrphyry  they  are  usually 
called  schistose  ]i()rphvri(s.  Jn  their  extreme  (Iev(d(iptneiit  thesi' 
two  types  are  often  petrograiiliically  inilistiniiiiishable.  and  they 
present  an  instructive  instance  nf  the  (jrodnction  of  identical  results 
by  the  action  of  the  same  ]diysical  forces  u])on  matter  of  the  same 
average  composition,  though  widely  ditferent  in  origin  and  struc- 
ture." ' 

Jt  is  extremely  probable  that  nniny  of  the  rocks  of  this  gen- 
(I'al  ajipearance  should,  in  accordance  with  the  above  view,  be 
called  ]:orpliyroiils  and  as  su(di  be  included  in  the  cla-^tic  division. 
It  is  jiroinible.  however,  that  an  eruptive  origin,  as  true  cpnu't.^ 
liorjihyry,  is  the  proper  explanation  of  the  ]iresence  of  most  of 
them.  Tn  many  eases,  by  the  loss  of  the  porjihyritic  individmds, 
they  pass  into  felsite  schists,  a  section  of  whicdi  in  some  instances 
nnich  resembles  the  ground  mass  or  matrix  of  the  altered  porphyry. 
These  rocks  are  associated  with  the  diorites  and  greenschists  as  -well 
as  with  the  quartzose  series;  it  may  be  that  in  the  former  case  they 
are  of  eruptive  origin  and  in  the  latter  belong  to  the  por|)hyroid 
tyjie.  A  typical  section  from  near  the  ^Montreal  Kiver  shows  u 
^ine-grained  ground  mass  mostly  of  quartz  but  rendered  somewhat 
dirty  and  muddy  bv  decomposed  feldspar  and  small  flakes  of 
sericite.  In  this  are  fairlv  large  crystals  of  orthoolase,  much 
altereil  hut  retaining  tlieir  angidar  outline,  together  with  somewhat 
smaller  (piartz  indiviilnals  which,  in  nearlv  all  eases,  show  a 
rounded  outline.     (For  localities  see  pages  2.'),  2fi  and  ^3.) 

.Many  of  the  so-called  speckled  and  mottled  scliists  as  well  as 
some  more  massive  varieties  are  altered  porphyrites.  They  may,  in 
general,  be  described  as  gray,  green  and  ])urplish  rocks  with 
blotches  of  white  matter  of  an  angular  form.  They  are  not  as 
common  in  this  region  as  in  the  Iluronian  around  Lake  ;^^innie- 
takie  to  the  westward,  but  exposures  are  found  at  the  first  falls  on 


'  U.  8.  Geological  Survey,  BiiUflin  6i,  1890,  page   lilt. 


I  *%  •  •   ^%  I 


IH 


tlio  I'l-cdcrifk  Iloii.-f  liivcr.  nu  tlm  !iiu'  of  pnrtii;j;t'S  ln'twcpii 
^liitiijiiiiui  River  iiml  l'urciii>iii<'  Luke,  aiul  in  -nuw  t'cw  otlun*  Inpuli- 
tics.  A  sc<'tii)ii  slmwx  a  tiiic-uraiiicil  matrix,  larp'ly  uf  t'l-liUpar 
iitnl  sccoiidiirv  (|nartx.  with  iniuiit  iii-ccii  I'iilnritc,  lirnwii  mica,  etc. 
]m)tlaut(il  in  tlii-^  arc  lavuc  iimt-h  altered  pla;:i()idas('  crv-tal-i. 

AiHttlier  iKcnIiar  t-elii-^t  wliicii  pi^lialily  heloiijrs  here  i-  -ecu 
on  tlie  >aiiie  line  i>\'  iinflaize-^  fiieiifiniicd  alxive.  It  :■,  iilacki-^li  •xi'eeii 
ill  edjdur.  of  a  prdiiouiiced  ^cdii^to-e  (diaraeter  and  excos-ively  alter- 
ed. A  sectinii  sliows  ))lai:i'i(da-<'  iiidi\idnal-*  ^tirroimded  by  an 
exceediiifily  fine  uroiind  mas*,  in  wldcli  the  seeimdai'y  mineral-, 
larti'ely  ninfi'tietite  ami  (ddnrite.  are  arraiii;eil  in  a  ili-tinetly 
?]ihernidal  manner.     (See  pa;:e  •2!'>,) 

in  ailditinn  to  these  we  Hnd  a  serie^  <d'  very  tlne-uraiiied  schists 
of  whiti>h  or  liulitlv  tinted  i:ray  and  red  enhiur,  readily  weathering 
ji'id  presenting:  a  soft  and  pray-white  snrfacf.  Tiiey  M'oni  to  contain 
little  or  no  ferro-mauiu'-ian  mineral  and  under  the  micro.scopo 
hIiow  fine  felds))ar  individnal-  and  (piartz  wliicdi  is  largely  allotrio- 
morphie.  'rhi>  matrix  is  traversed  hy  line  dark  lines,  |u'iilialily 
represent iiii;'  the  I'emains  uf  mica  or  liortililendi',  and  is  dotted  by 
relatively  por|)hyritic  crystals  of  plajiioelase.  Thi-  rock  pasj«cs  into 
coar.-er  examples  (>till  very  tine  however),  in  which  the  crystals  of 
])lafiioclase  can  jnst  be  nnide  o;it  with  the  naked  eye  on  I're.-h 
surfaces.  1"he  coarser  of  these  r()id<s  is  nndoiditedly  u  sheared  [lor- 
pliyrite,  and  as  ir  ])asses  imperceptibly  into  the  tiner  variety  wo 
ari'  (piite  ju-tilied  in  a.-.-nmin^'  the  same  origin  for  the  latter.  These 
Hdiisfs  are  very  common  and  have  been  loosely  described  as  '  white 
M-eathering  schists,''  "soft  fine-prained  schists"  and  iio>sibly  as 
'•fine-iirained  ash  rocks."     (For  localities  see  pages  2.')  and  ;)1.) 

(<■)  Crusln'J  (jnniitcs  and  fclsilrs. — Rocks  wliicdi  may  with 
safety  be  jjlaced  in  this  groni)  are  exceedingly  wide-sjjread  and 
present  numy  stages  of  alteration.  They  are  generally  pink  or  light 
gray  in  cohmr  with  ill  defined  dark  spooks,  and  occur  intercalateil 
with  various  s(diists,  ))articnlarly  near  the  hea<l  of  Lake  .^^atagam- 
ing.  I  mier  the  microscope  the  only  well  defiiu'd  mineral  is  (piart/,, 
and  sometimi  s  orthoidase,  but  the  latter  nuneral  is  generally  mmdi 
altered  and  presents  a  mn.ldv  iiii)iearance.  The  cjuartz  uniforndy 
shows  nndulatorv  exiinetion  and  fre(nn'nt]v  occurs  in  nan-mv  bands 
of  a  somewhat  coarser  texture  triversing  the  ground  mass  of  the 
rock.     The  mica  or  hornblende,  as  the  case  mav  be,  i<  alwavs  much 


■m 


M 


17 


rlump'il  mill  (Inuvii  niit  into  indefinite  ])atelies  in  une  ilirecfiim  so 
tliiit  it  ii|i)ieai'.'S  ii.H  oliluii;;  or  ov;il  spots  witli  the  loiitf  "lia^onals 
jiaiMllel.      In  tlioe  rpots  tiie  inicror;c(.|»e  ri'Veal^  actinolite  tlinad-, 


cliloi'ite,  niamiitilc.  lieniatitc,  jnrite,  cttv 


(I- 


or  loeuiitiox  sot'  pajji'^ 


•r^  nw 


1  '.',;].) 


((/)  Jlonihlniih'  find  liiolih'  mien  srliisls. — Tlie  lif-t  of  llie>c 
roekri  is  •  <lark  ^ray  or  ureen  niottle<l  or  lioinojreneous  roek  necoril- 
iii;r  to  llie  llilnen^ions  of  tiie  con-titneiit-.  It  is  composed  ,,{  lioin- 
liK  n<le  and  (piartz  and  frcipu  ntly  .s!;o\vs  little  or  no  M-liistose  .-tnu'- 
iiirc.  r.iotite  niiea  scdii.st  in  .somewhat  lif;hter  in  colitnr,  with  shinies 
of  livown.  never  preen,  its  sehistositv  is  more  i)ronounecd,  and  it  ii* 

I  loth  roek-  arc  more  associated 


•t  to  weatliei'iiii. 


iiiiieli  more  >ni)|e( 
with  the  Lanrentian  than  with  the  Hnronian,  and  hy  the  ndilitioii 
of  feldspar  fre(|uently  ])ass  into  gneiss.  More  or  le-s  anpdar 
framnents  of  tlie>e  rocks  are  often  seen  ind)e(lded  in  the  pneis?, 
and  tluy  ])rolial)lv  at  one  time  played  an  imi)ortant  role. 

in  this  eoniieetion  ("h.  Lory,  in  "  l.es  Schi^ts  Cristallins  <]('< 
Alpes  Oecidentalcfi,"  .says — ''Les  ndcas  Pcliisti's  sc  charp'iit  de  felds 
]iiith  pt  jiasscnt  a  ties  j;iieis.s,  avec  lescptels  ils  altenient  .... 
l>ii  nsic.  In  .sef)aration  entre  les  den.\  parties  <le  la  serie  des  scliiste? 
cri-tallins  est  loin  d'etro  ahsolue:  de  vrais  micas  schistefi,  avec  des 
CMiiclies  de  calcaircs  ciiiolins,  et  meine  de  vrais  <i'neiss,  se  rencontrent 
JiiM|Ue  dans  le  jiroupe  .suiu'rieur;  ils  alternont  souvent,  a  divcrsea 
re  |. rises,  avec  les  .scliistes  chloriteux  ou  am])hiliidi(iues  .... 
.Mn-i  dans  la  serio  <les  ])ierres  vertes,  comme  dans  cidle  des  vrais 
micas  xdiistes  et  fineis.s,  les  diverses  strnetnre.s  schistensc,  gneiss- 
iipie  oil  uraiMloide  aUeriieut  entre  elles,  en  concordance,  sans  (pi'il  y 
iiit  lieu  de  suiiposer  que  le  pa.ssage  de  Tunc  a  1'  autre  soit  lie  a 
riuterveution  do  roclies  eniptivos."  * 

Jt  will  1)0  oLserved  that  it  is  considered  hotter  to  include  horo 
only  typical  examples  of  those  rocks,  and  that  many  of  the  dark 
gray  and  green  schists,  containing,  no  donht,  hornhlende  and 
<H  artz,  are  classified  under  the  quartzoso  schists.  There  arc  two 
rrasons  for  this:  fiist,  because  the  amount  of  lionildonde  or  mica 
i--  so  small  comparo<r  with  the  rpiartz  and  is  generally  so  altered 
and  indistinct  that  the  megascopic  appearnnce  does  not  sugge>it  a 
linnd)londo  schist;  second,  because  the  associations  of  these  rockii 


'CoriRrea    Gcologiqne  International,  T.'t  Schitte$  CristaUini.    Londres,   1888 
pii-'e  24. 
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point  more  to  n  da-tic  tl.iin  to  ,u>  imumi,  nri-iii.  It  .•aiu.nt  l,o 
.iH.i.'.l  however  tlmt  a  .-l.arp  line  is  .lilH.-uit  to  -Iraw.  an-l  tluil  tli,- 
two  elassc'S  pu;'."*  "iic  into  tht-  otlitT. 

II.     SCIIISIS    cr    I'UAIiMI'.NTAI.   ((KKilN. 

(.,}   J'l/rod-islir     srlnslx     ,nul     <ish     rorks.—'Yhv-v  trrnw  live 

..rM..ti..„l]v'*.uK»i.vnioijs«,  altliongh  u  •li.tim-tiou  in  Mcnrrally  .Irnwii, 

,ni'..-r'  tern.    bebjT    applied  to  examples    ^howini:    nmn-l  or 

a..;.n.lnr  frap.nent-   -  in   a   nn.trix,  an-l  t!.e  latt.T  to  tine- 

(jraini'il  jrrav  rocks. 

Tlie  first  tvpe  i-  Init  -parinffl.v  developed  in  tliirt  repon.  tiie 
hoy-t  e.NamiO-  In-inu  -ee|.'  at  the  head  of  tiie  south  arm  ot  hake 
Matapimi.  A-  here  »■"  n  th(>  vock  is  fiiven  in  cojonr  aixl  very  tine- 
brained;  it  ].resent.s  a  ■  'inct  llow  structnn'  around  tlie  included 
frapneiits.  which  varv  from  a  foot  in  .linmet.M-  to  very  small  dimen- 
sions, and  consist  fo-  the  most  part  of  liuht  gray  ^rranit.'.  The  rock 
is  therefor.'  a  conglomerate  and  perhap-  -zraywacke  c(  nirloinerate. 
"Mr.  Ihirwash  rejiorts  conglomerate  near  Little  Hawk  I.ake.' 

The  term  "  fine-grni-.ed  ash  rock"  has  hccii  exce-ively  em- 
ployed to  designate  strata  of  a  douhtful  nature,  hut  in  many  cases 
the  expression  is  used  without  Mitlicient  consideration.  AVlien 
tho  rock  can  he  comdiisivelv  in-oved  to  have  arisen  from  line  \  , 
canic  ejectamenta  the  term  is  as  good  »<  any  other,  hut  proof  is  not 
nlwavs'availahle.  This  is  possihly  the  origin  of  some  of  the  rocks  of 
our  region,  hut  it  is  preferahlc  to  class  as  (juartzose  s.diists  and  to 
i,-cril.e  t(.  a  douhtful  or  variahle  origin  rocks  wliicli,  l)y  sf.me 
ol>server,s.  might  he  considered  as  ash  derivatives.   (See  pages  lM  and 

■2-2.) 

(h)  QiKiilzilf.'^.— In  order  to  distinguish  these  roeks^  from 
those  which  have  lieen  called  quartzose  schists  we  mu-t  ve-trict  tho 
trrni  to  rocks  in  which  no  ferro-magnesian  or  micaceous  ingredient 
occurs,  and  in  which  feldspar  plays  hut  a  small  inirt.  The  colour 
varies  from  white  to  liaht  m-een  or  ).ink.  V.y  (h'cpening  of  colour 
owing  to  iiicreaso  in  accessory  minerjila  the  rock  passes  into  (piartzo-e 
schist.  Two  varieties  occur:— (1)  Compact:  a  hard  rock,  almost 
pure  silica  in  grains  and  hroken  crystals;  (2)  Saccharine:  a  loose 
friahle  variety  vesemhling  loaf  sugar,  typically  pur(>  white,  hut 
passing  into  hrown  and  hiack  exam])les  hv  the  occum-nce  of  hema- 
tite and  magnetite  which   are  frequently  seen   in  heautiful  little 

i-rystals.     (See  pii?;os_24,  25,  20,  2S  and  31.) 

'  l{ei)ort  of  tlie  Bureau  o£  Mines,  Outario,  18UC,  pa^e  ITi. 
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(r)  C'lnii  nlnien  and  inicncoous  clay  Rlntc<(  occvJf  hut  -pariiiKly 
and  will  he  iiotcMl  later;  thov  nro,  in  houk?  case^.  ttitHcult  to  dii- 
tincui^i  from  trno  schists.     (See  page  2(1.) 

III.  Sci.isTS  oi'-  DoLtiTFur.  OR  Vari.mu.i;  Ouic.in. 

in)  (Jiiiirhosfl  srhists.—  ThU  trrou])  includcH  a  C'  *  nuinhcr 
of  rockrt  (if  varied  appearance,  th  tiradatioiis  of  c  i  n'-  roti;  al- 
most while  !o  tiark  urcon  an';  t:rav.  They  aro  Uiniorndy  fino- 
^rniined  ami  consist  lar^rely  of  Mnartz,  with  occasionally  sonio  lino 
feldsjiiir,  and  a  .small  amount  of  cdourinu'  nuitter,  in  manv  ca»e:» 
ditlicidt  or  impossihle  to  iih  n     V  as  a  di-i  mineral.    Often,  how* 

ever,  tlii.**  matter  can  ho  rcsohul  into  mineral  >pci'ie8,  such  as  jM'arly 
white  ndcn,  ashestiform  hornhlende.  liematite,  niafrilctife  ami 
various  ferro-nui;rne-ian  ndiu  rals.  Miii.v  of  these  schists  sh-AV  ft 
ln-cnounced  rhond)oidnl  cleava;!e  and  frequently  films  of  secondary' 
i|Uiirt/  occur  on  the  planes  of  partinjr. 

I'nder  this  hi'ad  rocks  arc  iiudnded  which  have  hei'ii  variously 
(lescrihed  ns  '  (piartzites,'  '(juartz  ?chists,'  '  nuca  and  liornblciule 
Sidlists '  and  jwis.-ihiy  the  whole  series  loi.-clv  desifinatod  as  '  finc- 
(.irained  ash  rocks.'  Tlic  intense  metanmrpldsm  to  wliicdi  ro(d<s  of 
this  type  have  been  siddected  renders  the  (lue-tion  ut'  tiieir  oriirin 
Very  dithcnlt  to  an.«.wer.  That  they  are  altered  erupt ives  is  \in- 
likely  on  account  of  their  acid  nature  in  contrast  to  the  hasic  diorites 
Avith  whiidi  they  are  so  closelv  associated.  Their  relation  to  the 
altered  (juartz  imrphyries  would  nidlify  this  conidusion,  if  it  '-ero 
not  that  tlie  latter  rock  i-  of  much  !es>  fretiuent  occurnMic  i 

they  are  formed  of  volcanic  ejectauienta  is  also  unlikely  on  accuiUit 
of  their  immense  raujio  and  from  the  fact  that  no  volcanic  centr-'s 
have  yet  heen  ascertained  in  the  reeioii.  Auain,  the  presence  of  i 
much  diorite  indicates  a  hasic  ciuidition  of  iilutonic  activity  and  Ui^ 
an  acid  voleaiuc  state  with  craters  necessarilv  of  some  elevation  in 
order  to  di-charc'o  the  i  .nonnt  of  ash  required  to  form  these  swdiist.s. 
Ifowever.  it  is  well  to  remend)er  that  some  undouhte<l  pyrocla.-tic3 
occur,  and  to  the  westward  of  our  reiiion  are  even  common,  and 
also  that  it  has  heen  con(du.-ively  proved  hy  Williams  and  othei-s 
that  volcanic  tuffs  do  pass  into  hotli  ditn-ites  and  acid  sdiists.  Any 
single  example  must  receive  the  most  nunute  examination  to  .settle 
its  origin ;  as  this  is  impossible  over  the  wide  area  in  question  it  must 
suffice  to  nanu'  th(>se  rocks  "  (|uartzose  schists."  and  leave  the  ques- 
tion of  origin  for  future  determination.  S|)eaking  generally  tf;o 
opinion  of    tlie    present  writer  is  that    they  are    intensely  altered 
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M'lliiiicutiiry   clastic,-,   aiial'eous   tu   (luartzitcr:. 


As   iiiiii'lit    bo  ex- 
iiuniy  vavicti.'s  ocour,  a  few  <>i'  wliidi  will  1k'  dcMTilnMl. 
A  vcrv  proiininccd  variety,  ea.-y  tu  vcco-iii/.e,  ainl  very  wi<l(- 
Ma-ca.l.  i<  a'  hard  white  mok,  weatl.erinii'  dull  white,  aiul  frr(,uontly 
Hl.owiui:'  hia.-k  veins.     AVlicn  hruk.^ii  acn..s  ihc  plane~_nf  .tratitiea- 
it  iuniiediatelv  .<Ui>|iests  a  vory  tiiie-t;vaiiicd  (iiiart/.ite.     A  fre?h 


tll'll     It      -.  r-r-  .  ., 

Mirfaee  nU\iX  the  plane  of  stratiflcali.m.  however,  presents  small 
flakes  of  pearlv  while  inira.  This  mek  s,.eins  imieh  like  the 
iiovaeulite  deserilied  l-v  Williaiu-  in  the  "  >rarquette  Iron  lleiiion," 
eoncerniui:-  whieh  he  savs.— " 'riie-e  are  hard,  eonipaet.  fiiie-pTaincd 
Imt  decidedlv  scliistope  heds,  locallv  known  as  novaeulile  .  .  . 
The  colnur  of  these  so-ealled  novaenlites  is  sometimes  reddish,  some- 
times pale  ureenish  or  vellowi-h  .  .  .  Fnder  the  mierosenpe 
they  elosely  resend)le  the  yronnd  mass  of  the  quartz  porphyries. 
Xo  jv.rphyritie  erystals,  h(«wever,  are  ever  observed,  and  the 
strneture  is  too  fine-p-rained  to  a])i)ear  S(diistose  in  a  thin  seetn^n." 
(See  r.  S.  Geoloo-it-al  Snrvev,  DuUdin  02,  pape  1.51  d  i^rq.). 

Another  type  is  darker  in  c.donr,  reddish  or  <ireenish,  fre.pient- 
ly  exhibitinii'  rapid  ehaniies  in  eolonr  Imt  alwavs  showing;  a  decided- 
lv cpiartz-like  ap))earanee  on  fresh  fraeture.  Tids  variety  is  seen  to 
perfection  at  the  third  portaj-e  on  the  ronte  between  ^ratacami 
T-Iiver  and  Kamiskotaia  Lake.  Examples  from  this  reiiion  give  from 
GO  to  7^>  per  eent.  of  siliea. 

The  third  tvi.e  is  dark  crav  in  p<ilonr,  sometimes  containinc;  no 
more  than  On  v)er  cent,  of  siliea,  and  is  more  readily  weathereil; 
it  very  frequently  contains  pvrite  and  it  is  the  variety  in  which 
hornblende,  mica  and  other  ferro-mafrnesian  constituents  may  be 
identified.  This  rock  is  n\ore  closely  related  to  the  diorltcs,  which 
it  somewhat  resembles  in  ronyh  meuascopic  characters,  althon.cli 
its  constitnti(m  is  entirely  different. 

(h)  Sn-lrUe  inuJ  rlilorUe  srliiafs. — The  sericite  schists  may  bo 
distinp-nished  from  any  of  the  preceding;  rocks  by  a  greater  tendency 
to  cleav(>;  in  fact  thev  may  be  described  as  extremelv  fissile.  Fresh 
fractured  surfaces  have  a  silvery  aiipearance  and  sometimes  arc 
creasy  to  the  touch.  Thev  are  nmch  more  subject  to  sub-aerial 
decay;  a  talus  of  broken  fraiiinents  almost  always  occurs  at  the 
foot  of  a  cliff  of  this  rock.  It  weathers  rapidly  and  the  snrfaco  is 
freqnentlv  rustv  and  spotted.  Under  the  microscope  the  schistose 
structure  is  most  pronounced.  (See  pages  22,  23,  25,  2G,  2S,  29,  ?>0, 
:U  and  32.) 


B&jM 


,4«P^ 


^a*!*«S, 


s  inislit  bo  ex- 
( (Ic.-iM'ibtil. 
,  iiiid  very  widc- 
.  iiiiil  frr(iiK'iitly 
[w-  of  j^tratitiea- 
art/.itc.  A  fre*h 
\  iire^eiits  small 

iiuu'h  like  tlic 
to  Irmi  l{c;:ion," 
nact,  fiiU'-fiTaiiuMl 
vat'ulito 

fs  I'oddirli,  i^oini'- 
r  tlio  mil•rl)^^('npc' 
iiavtz  poi'iiliyviis. 
scrvcil,    iiiul    the 

a  tliin  si'Ctinii." 
')!  ft  seq.). 
•coiiislij  f'n'(iuoiit- 
lowin^  a  dccidcd- 
vavicty  is  pocn  to 
twfcn  ^ratasranii 
rt'uioii  ii'ivo  from 

ties  containinn;  no 
adilv  woatlipvoil; 
variety  in  wliich 
-titniMits  may  be 
ic  dioritcP.  which 
ra('tor,«,   althotiii'h 

to  Fchist-s  may  bo 
ilToator  tcndciu'v 
olv  fii<ilo.  TvvAi 
id  pometimos  aro 
ject  to  ^ub-aorial 
lya  ncciuN  at  tho 
ind  tho  snrfaco  is 
'opc  the  schistose 
!5,  20,  2S,  29,  I'.O, 


21 


II 

'l"ho  typo-  of  rock  wliii'h  fnrm  tho  nm'oiiian  in  tlii<  ropon 
havini:-  been  briefly  discrilK'd,  ir  remains  now  to  outline  the  dis- 
trilnitioii  ;in<!  to  point  ont  some  local  pecnliaritio;*  in  tho  varion-s 
-cliists  and  other  rocks  onconnterod.  There  mav  be  «aid  to  bo 
six  distinct  ITiironian  areas  in  tho  basin  of  the  ^loose  Tlivor;  two 
of  tho<e  aro  of  consid'a'abh'  extent  and  tho  others  ^mallor.  The 
fir-t  and  oroafe-t  belr  stretclios  in  a  north-west  direction  from  Lake 
Aliitibi  to  liovond  tho  ^lisanabie  River.  It  niioht  well  bo  dosic- 
iiated  the  Aliitilii-Misanabio  area,  l)nt.  for  brevity's  sake  will  bo 
hereafter  referred  to  as  tho  lir.-t  area. 

The  >ontiiorn  bouiuhiry  of  tliis  bolt  crosses  tho  hoic'ht  of  laml 
inar  Mnskeiiopama  Lake,  continues  north  and  liondinji-  eastward 
across  ,Miniiie>ina(|na  Lake  just  touclios  tho  south  bay  of  Lake 
.^hltai:■alni.  Tlieiice  it  (-xtends  a  little  east  of  north  ami  crosses 
the  .\ii>issinti-Alii-oma  line  near  tho  DOth  ]iost,  to  which  it  con- 
tinues approximately  parallel  up  to  about  tho  ll.'jth  mile  (Bur- 
wash),  when  it  bonds  oft'  sharply  to  tho  west  and  crosses  tho  ^lata- 
uami  Kiver  at  the  Wawiatan  Portage  after  sendinu'  out  a  spnr 
whiidi  crosses  Lake  Konopamissee  as  a  narrow  band.  From  the 
liortatro  it  holds  north  and  west  to  bovond  thi'  Pishkanorrama  Tiivor. 
There  it  bends  northward  and  crosses  the  Trout  River  in  a  north- 
w(  .-t  direction  which  it  holds  to  beyond  the  ^lisanabie  liivor.  The 
latter  river  is  crossed  by  two  belts  which  probably  both  belong  to 
this  groat  area,  and  aro  so  figured  by  Dr.  Hell.  Tho  northern 
boundary  is  not  so  well  known.  It  has  been  determined  on  the 
Abitibi,  Frederick  House,  ]\Iatagami  and  Misanabie  Rivers  ami  is 
shown  on  the  nuiy)  as  a  continuous  line  joining  these  points.  In 
tho  description  of  the  rocks  of  this  region  they  will  first  be  noted 
as  they  occur  on  the  ^.'ipissin<i-Algoma  bijundary,  and  afterwards 
on  tho  various  rivers  and  canoo-r(nitos. 

The  Ni)iissing-Algoma  bf)undarv  crosses  the  hcyight  of  land 
and  entoi's  our  region  at  tho  TOtli  mile  north  of  Protidfoot's  lino 
near  Little  Hawk  Lake.  At  this  ])oint.  ^Ir.  Burwash  thus  iloscribes 
the  series,  "  Rodilish  thick~bo(ldcd  rocks  cross  the  line  and  occupy 
the  east  shore  of  the  lake  ....  They  arc  succeeded  on  the 
north  by  a  greenish  gray  conglomerate,  and  this  is  in  turn  followed 
by  gray  ash  rocks,  whi(di  in  places  give  way  to  what  a])pears  to  be 
an  amygdaloid,  the  light  cohmred  amygdules  of  which  weath<  r  out 
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at  tlic  surface."  '     Asli  rook?  appear  to  follow  those  oiitorops  to  tlio 
north,  aiul  at  the  S',]vi]  mile  a  small  area  of  reddish  crushed  jiTanito 
is  mot  wiiioh  is  succeeded  by  a  crcenish  conglomerate.    At  the  fS-itli 
mile  Ihirwasli  reports  a  "  sericite  dolomite  schist,"  and  at  the  SDth 
'•  schistose  rocks  .stained  with  iron."     At   the  .SCith   mile  oceui-s  a 
leathered  diabase  with  cubes  of  jn-rites,  while  to  the  eastward  he 
cncduntered    tlio   reddish    tliick-licddcd    rucks   met   with    im    Litth; 
Hawk  Lake.      Following  these  occur  weathered  dial)ase.  gray  ash 
rocks  and  chlorite  schist  with  pyrite.     At  the  UTtli   mih'  the  line 
enters  a  granite  area  and  cnntiiuirs  in  it  to  the   KUth  mile.     This 
is.  no  doubt,  tlu^  corner  <d'  tln'  I.aunntian  area  whi(di  extends  a  mile 
and  a  half  east  of  the  line.     (irayi«h  sandstone  occurs  at  the  con- 
tact, and  exposures  of  dinritic  schist,  reddish  slaty  rock  and  o.hloritic 
schist?  continue  to  the  111th  mile,  where  the  lii\e  again  enter-;  the 
Laurentian,    finally    leaving   it    at    the    IKilli    nnle,    and    entering 
grayish    slaty    rocks.      The     rock    fnun   here   northward    is   much 
obscured  by  the  drift,  and  it  is  advisable  to  continue  our  section 
northward    by   following    the    waternMnu'se   of   Xight   Hawk    and 
Frederick  Ifouse  Lakv's  and  Frederick  House  liivev.     Fxpo-iu-es  on 
the  south    bay  of    Xight  Hawk    Lake,  and  ou  Starvation   Creek, 
vliicdi  enters  it,  an'  not  nmiierous  and  consist  largely  of  altered 
djorites  or  greenschists.     After  the  main  Imdy  of    the  lake  is  enter- 
ed the  following  series  is  fotuid  on  the  west  shore: — Massive  green 
iliorite,   altered  dioritic   schists  and  (piartzose  schists  with  pyriti  , 
crushed  granite  (on  an  island  off  the  mouth  of  the  Kcdstone  Ilivc  r), 
coarse  hornblende  and  mica  <liorites  ((Uie  and  a  half  mili>  north  of 
Kcdstone),  line-grained  hornblende  schist  and  a  rather  hard  scncite 
schist  (X.   30°  F.).     X'orth  of  Porcupine  Kiver  is. a  tine-grained 
massive  diorite  and  typical  chlorotoid  schist. 

Xo  exposures  occur  on  tlie  river  connecting  Xight  Hawk  and 
Frederick  House  Lakes,  nor  are  any  seen  on  the  latter  lake  except 
towards  the  north  and  on  the  easterly  .side,  wlu>re  is  presented  a 
series  of  dark  gray  schists  with  streaks  of  pyrite  exhibiting  a  banded 
spheroidal  weathering  and  showing  nuclei  of  a  -jasper-like  variety 
surrounded  by  the  darker  schist.  'J'liis  rock  has  a  decidedly  volcanic 
a])p(arance  and  is  followed  by  a  fine-grained  porjihyrite  striking 
S.  F.  and  dipping  30°  from  the  vertical. 


'  Report  of  the  Bureau  of  Mines,  Ontario,  1890,  page  I'H. 
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At  the  first  falls,  one  and  a  hnlf  miles  hclow  the  lake,  occurs 
.n  ridue  of  much  altered  poriihyrito  -weathering  out  in  white  si)0ts. 
At  the  foot  of  the  fall  is  a  fine-grained  gray  quartzose  schist  aeeoni- 
paiiied  by  altered  dioritie  rocks,  showing  under  the  microscope 
fcld-pnr  crystals  surrounded  bv  radially  arranged  chlorite.  Four 
miles  below  the  falls,  at  the  "Three  Portages,"  a  considerable  ma-s 
of  seriientine  filled  with  magnetite  is  seen.  This  is  followed  by 
dioriiic  rocks  resendding  tho^e  at  the  falls,  and  a  white-weathered 
fine-unuiicd  schist.  Dark  hornblende  diorite  is  the  only  rock  seen 
from  this  point  to  the  Laurentinn  contact  a  few  miles  below.  The 
(•(intact  appears  to  strike  X.  00    W. 

Sdinewhat  to  the  east  of  this  section  another  is  afforded  bv 
the  T51iudv  liiver  and  Abitibi  Eiver.  A  glance  at  the  map  will 
show  the  Pdack*  Iliver  entering  the  Abitibi  at  the  great  bend. 
About  20  miles  south  of  this  point,  the  former  stream  becomes 
small  and  rapid,  and  we  find  exposures  of  pyroclastics  with  three 
inch  iiudnsions,  also  dark  schists  with  diorite  and  splashes  of  qnart-^ 
n-sociated  with  a  little  sericite.  Just  below,  the  river  drops  l.n  feet 
nver  mixed  schists  with  a  considerable  amount  of  (piartz,  alter- 
nating with  belts  of  diorite.  Six  miles  below  this  point  occurs  a 
boss  of  svenite  or  possibly  hornblende  granite  on  the  east  side  of 
the  river;  it  rises  to  an  elevation  of  30  feet  and  is  flanked  at  l)oth 
sides  by  greenschists  and  sonic  quartzose  schists.  On  tlio  o])]iosite 
side  (if  the  river  is  an  outcrop  of  a  dark  rock  with  round  white 
spots  of  one-(piarter  of  an  inch  diameter,  exhibiting  fiuidal  struc- 
ture in  the  magma.  It  is  probahlv  an  amygdaloid,  but  the  speci- 
men brought  is  too  much  altered  for  exact  determination.  Here 
also  occurs  a  rock  which  is  jirobablv  a  much  altered  porph^Ty. 

Below  this  exposure  we  find  fine  gray  to  black  schists  inter- 
stratitit'd  with  diorites,  the  whole  showing  rhomboidal  jointing. 
Just  below,  a  small  rapid  is  formed  bv  a  ridge  of  pronounced  diorite 
s(diist  striking  X.  35°  AV.  A  mile  further  down  a  fall  of  12  feet 
is  occasioned  by  a  belt  of  massive  diorite  striking  "N".  "W.  From 
here  to  the  mouth  of  the  river,  a  distance  of  13  miles,  the  only 
rocks  seen  are  fine  gray  (|nartzose  schist  with  pyrite  and  diorites  of 
close  texture.  From  the  month  of  the  Black  Eiver  to  Iroquois  Falls 
C.'i  miles)  only  one  exposuv..'  of  dark  schist  is  seen.  At  the  falls  the 
rock  is  a  heavy  dark  gray  weathered  diabase.  Xo  Iluronian  ex- 
jHisures  occur  below  this  waterfall. 
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To  till'  oa^twanl  of  the  mouth  of  tlio  Hlack  Rivor,  at  the  "  Two 
IVirta<;e.s"  a  s-iiiiilar  dark  Moathored  dialiase  with  pyrito  is  seen. 
Althiumh  the  Ihiroiiiau  area  {'Xtciids  further  ca^t  and  (iiilnac-is 
lU(>^t  of  Take  Ahitibi  a  tk'tailc-il  chsoriiitiou  of  it  cannot  lie  ^ivcu 
here,  tiic  writer's  explorations  having  eeased  at  the  "Two  Por- 
tajies." 

All  exeellent  ea^t  and  west  section  of  the  country  hetweeu 
t1i(.'  Aliitihi  and  Matai;anii  reuions  is  afl'orde(l  liv  a  canoe  route 
liassing'  from  the  mouth  of  the  Pdaek  River  westward  to  Frederick 
House  Lake  and  from  Xiiiht  ihiwk  Lake  by  Poreuiiine  Kiver  and 
a  chain  of  ])ortaiies  to  the  ^hita;iami.  The  first  stretch  of  this 
route,  i.e.,  to  Frederick  House  Lake,  lies  up  ii  stream  on  which 
tlic  only  exposures  are  green  cpiartzose  schists.  From  the  head 
of  this  stream  several  portasres  over  hiiih  •^andy  soil  hrinii'  us  to 
Frederick  ILnise  Lake;  but  no  exposures  are  visible,  so  comiiletely 
is  the  rock  covered  l)V  sand.  On  the  Porcupine  liiver  however  the 
rocks  are  cxjiosed  at  several  places. 

One  and  a  half  miles  up  there  occurs  a  dark  jiray  slatedike 
schist  weatherinir  white  with  bands  of  (juartzite,  strike  X.  60°  E., 
dip  nO°.  This  exposure  well  shows  the  relation  ])reviously  men- 
tioned of  the  quartzose  schists  to  the  cpiartzites.  The  next  out- 
crop above  this  is  u  tine  (pu'.rtzose  schist  with  some  sericitc  schist 
Leconiing  ferruf;inous  to  the  north.  A  mile  hiplier  up  is  a  rock 
representing  the  connectind'  liidv  between  quartzites,  as  previously 
defined,  and  quartzose  schist.  It  is  almost  pure  silica  and  very 
fine-gTained.  One  mile  above  this  deposit  is  a  mutdi  altered  diabase 
with  asbestiform  honddende  anil  p-een  horidtlende  schist.  Rocks 
of  similar  nature  crop  out  at  intervals  a-;  far  as  ]'orcui)ine  Lake,  a 
distance  of  ;30  nnles.  From  Porcupine  Lake  to  the  mouth  of  the 
river  is  only  above  five  miles  in  a  straight  line.  On  the  north  side 
of  I'orcu))ine  Lake  occurs  an  outi'rop  of  a  .s(d't  rock  reseml'lino; 
soapstone,  with  crystals  of  magnetiti'  and  veinlets  of  chrysorile.  I'n- 
der  the  microscope  the  rock  apjiears  to  be  made  U])  of  indistinct 
fibres  of  this  substance  nuxed  with  (piartz.  It  is  evidently  a  much 
altered  example  of  the  basic  eru]_»tive  series.  On  the  south  side 
of  the  lake  occurs  altered  diabase  and  gray  quartzose  schist  with 
asbestiform  partings  ami  veinlets  of  quartz.  On  the  creek  entering 
from  the  south-west  were  found  gray  to  white  fine  porphyrite  schists, 
weathering  quite  wliitc  with  streaks  of  quartz  and  pyi-ite.     On  the 
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passape  overlan<l  southward  from  this  lake  an  interestincT  series  of 
rocks  is  encounlered  as  follows: — Soft  mottleil  sericite  sidiists  very 
much  altered,  tinder  the  microscope  showiufj;  irreu'ular  and  strained 
(inartz  individuals,  some  feldspar  presuimihly  orthoclase,  liirht  in- 
di-tinct  sericite  iuid.  considerahle  calcite;  soft  schists  weatiierinp; 
v.iili  ferrnuinous  stains,  associateil  with  hands  of  (|uartzite;  inter- 
laminalcd  hands  oi  quartz  and  (piartzite,  strikiiiii'  east  and  west,  and 
^o  lilled  in  place-  with  hematite  scales  and  crystals  of  magnetite  as 
to  liecome  quite  Mack. 

At  one  and  a  half  miles  fruin  the  lake  were  seen  diorite  S(diists 
followed  l)v  .soft  and  hard  examples  of  the  sericitic  series. 

Another  exploration  line  jtassinc;  o.  E.  from  about  the  niiddh: 
nf  the  south  shore  shows  the  following': — Ividue  of  firanite,  east  and 
west,  ilanked  hy  soft  calcareous  sericite  schist;  hard  uray  nuartzose 
M'hists;  sericite  schist;  streaked  quartz  rock  with  ]\vrite  (10  chains); 
sericite  schist;  20  chains  of  oranite;  soft  decomposed  schists 
weatheriiui'  out  in  brown  spots. 

On  the  tirst  portaii'c  westward  from  I'circupine  Lake  occur  firay 
o.uartz  so  schists  and  areenschists. 

On  the  second  portage  are  seen  soft,  rusty  sjiotted  schists  with 
sericite  showing'  on  the  cleavaii'e  planes.  A  fresh  fracture  across 
the  planes  sh(»ws  very  fine  cpiartz.  This  is  followed  by  diorite 
wlii(di  is  in  turn  succeeded  by  hard  ipiarfzose  schists,  and  at  the 
eastern  end  a  rock  very  similar  to  that  at  tlie  west,  ail  striking  about 
X.  IT)     E.  and  dippiiiii'  vertically. 

After  crossiuii'  a  small  lake  and  a  short  portatre,  tocfethcr  about 
a  mile,  th(>  route  enters  a  lake  about  a  nnle  and  a  half  long  in  a 
nnrtli-easterly  direction.  On  the  east  side  of  this  lake  are  seen 
massive  green  diorite  and  diorite  schist  fpvritous),  and  on  the 
westerly  side  fine  gray  quartzose  schist^,  po--ililv  idtercd  porohyries, 
-triking  X.  E.  and  S.  "W.  Two  portages,  the  first  of  1.")  idiains  and 
the  second  of  two  miles,  are  required  to  reach  the  Matagami.  On 
neither  of  these  is  any  rock  exixised. 

A  third  north  ar.d  south  section  of  this  area  is  afforded  by 
tlic  ]\rataganii  Kiver  and  its  approaehes  from  the  south.  Thr 
llm-onian  is  first  encountered  on  the  east  shore  of  .Muskegogama 
Lake,  ami  is  represented  bv  diorite  and  dioritic  schists,  much  con- 
torted and  juixed  with  gneiss  and  bands  of  quartz.  Gneiss  again 
crops  out  on  the  way  down  the  lake,  Imt  a  massive  green  diorite  is 
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characteristic  at  tlio  fir?t  portacc.  At  tlio  next  portapo  there  i^  a 
mass  of  gi-aiiito  crussod  by  dykes  of  fine  (hirk  diabase.  On  the  riviT 
beh.w  tlie  ])nrtaf\e  various  luird  schists  and  belts  of  diorite  are  seen. 
On  entering'  Minniesinaciua  Lake  l)y  the  porta<ie  connecting?  it  with 
the  river  we  tir>t  fueounter  a  massive  diorite  wliieli  f>ives  idace 
westward  to  diorite  schists,  passinji'  into  a  mueli  nnxed  series  of 
various  qnartzose  scliists,  a'tered  porphyries  and  possibly  porpliy- 
rites,  crushed  g-ranites  and  felsites,  forming  an  extremely  com- 
plicated mass  and  extindins;-  as  far  as  the  bend  in  the  lake,  i.e.,  for 
about  1.')  miles.  Here  the  formaticu  swinii's  eastward.  au<l  is 
encountered  at  the  soutli  end  of  Lake  .Matauanu.  On  the  east  si.ie 
of  the  bay  at  the  e.xtremity  of  the  lake  are  seen  hi^h  bluffs  of  a 
liiiht  iiTcenisli  roek  showinir  the  structure  of  a  crushed  ixiridiyrite 
under  the  mieroseopc.  This  is  followed  by  grceni.-h  Jluronian 
schists  with  one  inch  to  two  foot  inclusions  of  gray  uranite, 
evidently  cunglomerate.  Somewhat  farther  iiorth  on  the  west  side, 
sheared  liranite  and  some  bands  of  diorite  form  high  precipitous 
shores.  About  a  mile  farther  north  on  the  east  bide,  gray  and  green 
.-putted  micaceous  and  sericitic  schists  mixed  with  bands  of  granite 
and  felsite  are  seen.  These  strike  AV.  10"  S.  and  are  followed  by 
mica  and  li(miblende  schists  passing  into  gneiss.  Dr.  indl  describes 
the  roek  on  the  east  side  of  the  suuthern  lagoon  as  "greenish  gray 
(juartzite,  holding  transparent  grains.''  ' 

A  ]iortage  from  near  Fort  .Matagand  extends  eastward  to  Lako 
Shattaganu  where  the  Iluronian  is  again  encountered  and  is  thus 
described  by  Dr.  Bell:—"  On  the  Avest  side  of  the  narrow^  cove  whiedi 
forms  both  its  inlet  and  its  outlet,  beds  <d"  greeiush  gray  clay  shite  or 
shale,  which  are  full  of  i\vrite,  are  found,  standing  vertically,  and 
striking  S.  70°  W.  About  a  mile  up  the  south-west  side,  a  soft  green- 
ish gray  rock  occurs,  which  has  a  dioritic  appearance,  but  is  evidently 
of  a  nuignesian  character.  It  is  rudely  stratified,  and  beds,  which 
are  on  edge,  run  east  and  west.'' 

Following  the  Crassy  River  eastward  we  finally  aiTive  at 
Little  Hawk  Lake.  The  rocks  on  the  route,  according  to  Dr.  Bell, 
are  '"  grayish  quartzitc  (sometimes  of  a  conglomerate  nature)  and 
greenish  diorite."  On  Little  Hawk  Lake  he  describes  a  clitf  of  200 
feet  of  ''  grayish  red  fine-grained  quartzite  in  thick  beds,  inter- 
stratified    n-itli    others  of    greenish    felsitic  quartzite  holding  red 

'  Geol.  Survey  of  Canada,  Ileport,  1875-76,  page  307. 
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crain-.""  This  is  doulitlcss  the  tiiickd)eddcd  rod  rock  of  Burwash 
already  nientioneil  in  this  paper.  "  On  the  north  side  of  Li'tle  Hawk 
Lake  greenish  gray  clay  slate  is  seen  at  two  ])oints.  At  the  outlet 
there  is  a  massive  light-green  feLitic  vcdcanic  ash,  marked  with  specks 
of  lighter  and  darker  colmu's  than  the  matrix." 

From  this  cxpc^snre  it  is  about  forty  miles  northward  through 
3iaiaL;ami  and  Keuogamissee  Lakes  until  the  Iluroniau  is  again 
(Hcnuniered.  Here  it  consists  of  a  narrow  spur  projecting  west- 
ward from  the  nutin  mass  to  the  east.  The  rocks  ex])osed  show 
the  following  series  from  -^outli  to  north: — Fine-grained  diorites; 
hard  gray  granite  and  felsites;  mica  and  hornblende  schists;  crushed 
gnniife;  soft  Iluronian  micaceous  schists,  striking  E.  10°  X.,  and 
iii|iping  .'30°  to  X.  AV.;  dark  crystalline  diorite  with  whit?  blebs. 
The  hitter  ro(dc  might  be  descrilied  as  a  porphyritic  diorite. 

Some  distance  north  of  this  series  a  belt  of  diorite  crosses  the 
lake  near  !Moore"s  house. 

The  main  liodv  of  the  Iluronian  is  encountered  just  north  of 
\\'awiafan  Portage  at  the  foot  of  Keuogamissee  Lake.  It  is  repre- 
sented tirst  by  a  belt  of  granite  X.  -20°  \\'.,  followed  by  coarse  green 
diorite  and  soft  close-bedded  white-weathering  stdiist  almost  ver- 
tical and  striking  north-west.  A  microscopic  examination  of  this 
rock  shows  a  very  iine-grained  ground  mass  of  r|uartz  and  feldspar 
with  ]iorphyritic  crystals  apparently  of  i)lagioclase,  which  would 
make  the  rock  a  poi^ilivrite  schist. 

Below  the  rapids  few  exposures  are  seen  until  we  reach 
Omeemee  or  Pigeon  I{ai)ids.  On  this  stretch,  however,  tpiartzoso 
schists  and  some  clay  slate  striking  X.  75°  W.  occur. 

At  the  Pigeon  Kapids  greenish  crystalline  diorite  is  mi.xed 
with  dark  gray  (piartzose  schists  and  contains  bands  of  (piartz  carry- 
ing gold.     Considerable  intermixed  calcite  occurs  here. 

Only  a  few  exposures  of  siliceous  schists  are  seen  until  the 
first  of  the  Sandy  Portages  is  reached  (Kish-ki-(iua-mo),  where  is 
seen  a  hard  gray  (piartzose  schist  (gray  siliceous  an<l  dark  ])liii-h 
gray  clay-slate,  according  to  Pellj.  Peuveen  this  and  the  next 
]Mirtage  occurs  a  green  rock  with  white  spots.  A  section  shows  the 
white  to  be  entirely  altered  feldspar  and  the  green  mostly  chlorite 
arranged  around  the  feldsiiar.  It  is  possibly  a  much  altered  \>"r- 
Tiliyrite  which  contained  a  large  amount  of  ferro-magnesian  matter. 
It  strikes  about  cast  and  west.     At  the  second  portage  the  rock  at 
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tlio  tnji  b  linnl  trray  qunrtzosc  sdiist  followod  to  llio  north  by  softci* 
scliists  (iiiicrcdiis,  olildmtoid  and  talcoid  >(diists,  iiccnrdiiiu:  to  Hell). 
Avith  strciiks  uf  (pinrtz,  strike  X.  <1(>°  W.  At  tlic  font  is  a  larfjc  dyko 
(if  urccii  diiMitc.  'i'lic  ruck-  at  the  third  portanc  arc  vari-coloiircd 
fine  (|iiiirl/.  schi-ts  wiih  a  «'nn<idi'ralili'  amount  nf  line  dccomposablo 
nian-nc>ian  matter,  slrikiny  alioiit  north-east  and  so\itli-\vcst.  Dr. 
T>(dl  de-criiies  them  as  nacreous  and  talcnid  s(d\ists,  Imt  it  is  doubt- 
ful if  any  talc  nccurs  in  them;  ihev  contain  streak-  id'  (\ui\rty.  and 
nnudi  pyrite.  I'nur  or  five  nules  below  these  ]iortai>'es  the 
Kamiskotaia  Saj:ai;;an  Kiver  enters  from  the  west.  On  ascendiuir 
this  stream  slatv  dinrites  ar<>  first  encountered  and  then  luird 
unart/.ose  schists.  At  the  third  portajic  on  the  mute  to  the  lake 
a  s|)h'ndid  development  of  the  (piarlzoso  schists  is  seen.  Tiio 
country  lure  is  bare  and  rises  into  hills  of  considerabh'  size  which 
jiive  a  hunnnocke<l  aspect  to  the  whole  reainn.  The  scliists  are  of 
many  ctilours,  white,  iireen,  aray,  inn'ple.  etc.,  and  strike  a  little 
soutli  of  east  with  a  nearly  vertical  diji.  A  section  shows  a  pro- 
nounced s(diistoM'  structure  with  .ne  ipnirtz  exhibitinin'  undida- 
tory  extir.ction  and  sometimes  arrauii'ed  lU  lenticular  ]nit(dies. 
1"he  other  ini;redient  is  of  variable  nature,  brown  mica  beini:'  very 
common  as  well  as  chlorit(>  anil  iierhaps  also  sericite.  The-e  scdiists 
averajic  TO  per  cent,  of  silica.  On  the  stream  tlowini;'  out  of  Kamis- 
kotaia is  seen  a  iine-fjcrained  li'rav  dinrite  followed  by  a  coarser 
variety  and  on  the  lake  itself  is  a  tvpical  (piart/.  >.'.  .rit(>  of  dark  firay 
colour. 

For  a  ilescriiition  of  the  river  ^latairami  below  the  Kamis- 
kotaia Dr.  IJell's  report  is  relieil  npon,^  as  the  writer's  investiga- 
tiniis  did  not  extend  farther  north. 

The  following:  is  a  brief  snnnnary  of  the  rocks  rf^corded: — On 
the  east  side,  .'iU  chains  below  the  brancli  is  an  oxj  -f  ''massive^, 

jiray,  semi-crystallino  stoatitic  rock,  holdinc;  grains  o^  _,_c\ilar  iron, 
and  cut  by  small  veins  of  whitish  bitter  si)ar."  This  is  followed  for 
eleven  miles  by  outcrops  of  greenish  gray  diorites,  both  massive 
and  slaty.  Then  occur  dykes  of  green  crystalline  diorite.  Half  a 
mih'  further  is  dark  gray  quartzitc  with  iron  ])yrites  and  clear 
qmirtz  grains,  X.  80°  AV.  At  the  end  of  another  half-mile  a 
inassiv(>,  light  greenish  gray  siliceous  schist  resembling  diorite  runs 
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X.  7.")°  \y.  Cquartzo«e  scdiist).  At  Sturu'eon  Tortajre.  time  and  a 
half  miles  farther  down  we  find  hard  greenish  gray  slaty  diorite, 
X.  ;i."i°  to  CiO"  \V,,  cut  liy  a  great  dyke  of  greenish  urav  slate-like 
crv«talline  diorite  running  north  and  soutii.  Six  mile-  hidow  the 
].orlage  are  ^eeii  ".soft  grayish  green  calcareous  talcoid  schists.  N. 
:,:>'  W."  Kight  miles  more  bring  us  to  outcrops  of  "gray  diorite 
or  volcanic  a-h,  holding  .-harp  crystals  of  black  hornblende,  larger 
grains  of  -white  feldspar,  and  .small  crystals  of  iron  pyrites."  At 
boon  I'ortage,  three  miles  ilown,  the  rock  is  "dark,  greenish  gray 
hornblendic  schist,"  and  at  Davis'  Kapid,  a  mile  below,  it  consist- 
ot  '■  cliloritic  and  hornblciidic  sidiist."  After  this  la>t  jiortage  w 
pa-s    into  the  baurciitian  gneiss. 

On  the  <lrouiid  lion-  River  the  southern  boundary  of  this  great 
ana  is  coii.-iilerablv  farther  north  than  shown  on  Dr.  iieH's  nni]). 
'I  Ids  lixcr  was  examined  for  ten  miles  below  the  point  there  repre- 
sented and  the  contact  was  not  found;  the  wh(de  region  around 
\\'awayeskat(diing  bake  and  a  considerable  distance  to  the  east  is 
gneiss.  The  same  observation  holds  true  on  the  I'ishkauogama 
Kiver,  the  lluroiiian  at  the  contact  being  represented  by  massive 
and  schistrtse  diorites. 

'I'liis  area  is  ai:ain  met  witli  on  the  ^lisanabie  Kiver,  whiidi  it 
crosses  in  two  belts  separated  by  alxjut  eight  miles  id'  gneiss.  The 
more  northern  of  these  belts  is  seven  or  eight  miles  wide,  at  right 
angles  to  the  general  strike,  and  the  southern  not  more  than  six,  at 
the  point  where  the  river  crosses  it.  The  rocks  in  both  belts  do  not 
did'er  iiiateriallv  from  those  seen  in  other  parts  of  the  area,  in  the 
first  belt  the  average  strike  is  a  little  south  of  west,  the  rocks  being 
the  usual  assemblage  of  quartzose  schists  and  some  mica 
schists  cro.esed  by  belts  of  dioiito.  The  second  belt,  towards  the  south, 
shows  much  qnartzose  schist  and  fine  hornblende  schist.  There  was 
no  ojiportunity  to  e.Namine  the.sc  rocks  west  of  the  river;  the  limits 
as  shown   on   the  sketch   are   copied  directly   from   Dr.    Hell's   map. 

The  second  Iluronian  belt  extends  in  a  north-ea^terlv  ilirection 
for  about  eightv  miles,  crossing  the  Canadian  Pacific  Railway  be- 
tween Iiidont  and  Woman  Eiver,  and  terminating  near  A(iue.s([na 
Lake.  The  area  endu'aces  Sa-i:'e-tow-wash-ka,  ^latagaming  and 
Ground  Ilog  Lakes,  and  it  was  along  this  route  t^-  ^  it  was  exam- 
ined. On  passing  down  the  river  from  Rice  Lake  gneiss  i.s  en- 
countered as  far  as  the  third  portage,  a  distance  of  about  three  and 
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n  lialf  miles.  Hire,  .'mwcvcr,  uiav  litiriililcinlc  M'liist-  rnip  mit, 
f()l|ii\v(Ml  l)y  uniiiilc  witli  inclu>!iiii-  nt'  dnrk  linrnlilciiiic  -clii^t 
in  -ui'li  tniinlicr-'  ns  to  iu'licatc  a  sort  <>(  ;;;iaiit  lirci'cia.  I'l'mii 
tliis  jHiiiit  to  I.alsc  Sa-<if'-t<»\v-\vasli-ka  cxtcruls  ulnmt  a  mile 
ami  a  lialf  nf  swamji  slmwiiit;  mily  ncca-iunal  cxpusurcs  of  uray 
granite  aii'I  j^rccn  flioritc. 

At  lim  iiroiiiiiicnt  point  one  ami  a  lialf  miles  from  the  iiiniitli 
fif  tlio  river  on  tlie  east  side  is  a  massive  ^reeii  tliurite.  Xortli 
from  here,  on  tlie  west  .side  of  the  hilxc,  a  typical  horiibiende 
granite  extends  for  some  mile-  alony  the  sliore.  On  the  hay  from 
\vlii(di  tlie  river  llows  out  are  lir-f  r-een  \-ci-y  line-i;rained  white 
f^ehists,  almost  pnre  ()nartz  hnt  prol)a!)ly  coiitaininii'  some  tine 
serieite,  for  they  weather  out  a  dull  white.  These  rocks  much 
res'eml)le  the  variety  described  as  iiovaculile.  They  are  followed 
by  f^reen  chlorite  sdiistn,  nuxed  with  i::reeni>li  horniilcnde  granite, 
to  the  foot  of  the  bay.  Hetwe-  ii  this  lake  and  Lake  Mataiiamintj 
there  is  a  fall  of  l."JO  feet;  the  country  is  very  nniiih  and  the  rocdvs 
varied  and  well  exi)osed. 

.\t  the  first  portaf^e,  immediately  on  leavinjr  tlie  bay,  arc  seen 
dark  ^'reen  chloritic.  and  hornblende  ?chi>ts  ))as>inf>-  into  lii;hter 
mottled  schists  to  the  north.  .Vt  the  next  i)ortai:<',  one  an<l  a  half 
miles  down,  itreen  rocks  like  those  above  are  seen  s]i'i,-hed  wiili 
quartz.  Another  nule  and  a  half  intervenes  to  the  third  ()ortai:e, 
where  are  found  a  sycnitic  rock,  iireens(diists  with  pyrite  and  a  tinc- 
p-rained  sheare(l  firauite  showiuii'  under  the  microscope  a  hir^o 
percentage  of  tine  (pnirtz.  a  verv  little  i:reeni>h  mica  and  scattered, 
relatively  hirpe,  crystals  of  orthocla-i'.  .V  slmrt  distance  north  a 
series  of  vari-cfdoured  schists  cross  the  stream.  These  rocks  are 
Bomcwliat  soft  and  sericitic  in  places  and  contain  snuill  scams 
of  quart/'..  Very  ^imilar  rocks,  striking  east  and  west,  are 
seen  on  enterini;-  ^Mataiiaminir  Lake;  ti.c..'  rise  into  consiilcrablo 
bills,  haviuir  a  lianded  aiijiearance  of  white,  ureen.  reddish,  ptirple, 
etc.  Xearly  half  a  mile  of  porpliyritic  hornblemh'  firanite  follows, 
occurrinii'  in  bdts.  interlaminated  with  i:ray  (pinrtzose  schi-ts 
ami  lifjht  p-een  chhu-itic  schists,  strikinir  north-east  and  dippini; 
40°  to  the  north-west.  "Whitisli  schists  are  comm(»n  about  a  mile 
beyond  the  wiile  granite  belt.  .\t  the  point  where  the  lake  begins 
to  open  out  we  encounter  dioritic  schists  followed  bv  hard  pray 
and  light  green  varieties.     Abotit  a  mile  lower  down,   where  the 
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lake  bends  tu  ihe  ea.^t,  soft  sericite  sciu^t   is  louiid,  .-•trikt,  _'  , ,, 
and  west  and  dip|iing  '20'  to  the  iiortli.     Oppo?ite  nro  seen   iianl 

lartzofo  .sehist>.     \'ery  little  more  rock  is  seen  on  the  lake  <ii     . 
ihe  river  below  as  far  as  (iround  lion;  Like. 

Half  a  mile  north  uf  (iround  Uo^  Luke  .-oft  friable  whin  ., 
M  hi?t-  run  east  and  west,  dipping  at  a  high  angle.  Three  miles  below, 
ilie  river  is  broken  by  the  Kuskamene  Jiajtids,  where  are  .seen  soft 
iiiicaceou.s  slate-like  rocks  biiituble  for  whetstones.  Twct  miles 
bcluw  tlie.M'  rapids  sericitc  schists  cruj)  out,  striking  east  and  west. 
Two  and  a  half  miles  from  this  ))oint  a  heavy  raiiid,  ,Mekcsewn-un, 
■  M  rnr-.  llrp  a  dvke  of  heavy  diorite  crosses  the  river  U  few  degrees 
mirth  of  ea.sf,  above  it  are  seen  gray  and  green  schists,  and  below 
live  or  six  varieties  of  (dosidv  banded  (|uart/ose  .schists.  On  an 
i-lami   a  mile  ami  a  half  farther  down   we  Iind   hard  gray  (piartz 

lii-l-  and  dii»rite  with  pyrite.  The  ba\irentian  contact  occur.'i 
iii-t  below,  liut  a  dyke  of  ma->ive  diorite  \.  I'O""  W.  is  f<iund  ut 
the  ()«tan<ligi-tistagan  Fall  a  little  farther  down. 

This  ai .a  is  also  visible  on  the  canoe  route  between  (imiuid 
Ibin  and  rishkaiiogama  Kivers.  The  trail  leaves  the  former  river 
a  lew  miles  below  (irouiul  Hog  Lake.  (Jn  the  third  portage  gneiss 
i~  encduntered,  but  towards  the  end  of  the.  trail  it  gives  place  to 
bright  gri'cu  fissile  schi-ts,  probably  chlorite.  On  the  small  lake 
>\icceeding,  similar  schists  are  observed  striking  east  and  west  and 
mixe(l  with  sugarv  quartzite.  Similar  rocks  are  seen  on  the  next 
portauo,  and  the  northern  and  eastern  shores  of  the  following  lake 
are  of  gneissoid  mu-covite  uranite,  while  gray  micaceous  Kuroniaii 
schists  occur  to  the  south  and  west.  A  cre(>k  coiuiects  this  lak(!  with 
a  larger  one  na  which  are  seen  in  order,  fine  gray  gneiss,  pro- 
tovermiculite  (?)  schists,  striking  north-east  and  south-west,  gray 
f|uartzose  schists  striking  east  and  we-t  and  dipping  20°  X..  soft 
friable  sencitic  schists  strikintr  north-eas'i  and  south-west  and 
ilipiiing  vertically,  soft  brown  highlv  ferruicinous  examples  s]ilashe(l 
with  (piartz;  fresh  specimens  seem  to  indicate  an  extremely  altered 
porphyrite  infilterod  with  secondary  silica. 

Xear  this  last  exposure  a  small  .stream  enters  another  lake  on 
wliicli  are  found  gTcen  sericitic  schists  and  sugary  cpiartz,  massive 
-reen  and  schistose  diorites  with  pvritc,  soft  white  schists,  and  hard 
white  spotted  varieties,  probably  altered  porphvrites.  Fresh  speei- 
meni  arc  much  greener  than  the  surface  &ani])les,  and  under  the 
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iiiicrn-i'i'pi'  -lin\v  liiK -iii'itiiicil  f(lil-p;ii'  ilicdiupo^ition  proiluct-'  iiimI 
iii<li«iinrt  liulit  iivvi'u  clilnriti'  with  a  litilr  iiiiiiri/.  'I'lic  ^ccoikI  pur 
tau'c  lii'voinl  llii-  lake  juin^  a  -tniiiii  l!i»\viu;i-  into  the  IM-likaim 
pallia:  i>\\  ii  ncciii'  hard  ^iray  i|uai'l/.n-c  -chi-t-i. 

Tlir  llurniiiaii  ai'ia  crus-t-.  rlic  I'i-likann^aiiia  liivir  in  thri 
iiarruw  ImU-.  The  nui-i  ihU'thiTlv  hii-  a  w'uhh  n(  aliniil  three  niili - 
ami  >hu\v.'^  Imt  few  cxpitMircH  nf  wliilc,  jiniy  ami  jirccii  M-hists  nvi  r- 
jiiiiiii;-  nnflh-wist  in  -trikc  aiut  tlipiiiiifi'  U,  tlu'  su;ifii-\vcN,.  Ni'iir  the 
I'cMif  nt'  Pi-hkaimiiaiiia  Lake  thi'  scciiiid  licit  cruises  and  >hn\v*  frrccn 
I'liliatcd  -c-hi-t-  a|i|>an'iil  ly  iiinrc  itiiart/n-c  than  dinritic.  The  thivd 
lull  i-  luuiid  ai  a  narn>\v  hand  ahunt  thrrc  niilc-  \ip  the  lakf.  and 
ciin-ist^  nt'  I'liliated  urccn  talcn^c  -chi-t-,  -trikiii;:'  ca-t  and  wc-t,  wilh 
ti  dip  id"  :!(»"  to  the  ni'Uh. 

I'li'in  thi>  docriptidii  it  will  he  idi-crvid  that  the  ha-ic  cnip- 
tivcs  arc  I'nnnd  tnwanU  hnth  the  north  and  snutli  hunlers  ni  tli<,' 
area,  and  that  tiny  are  nut  at  all  c-uMini  -n  tnwanU  theiccntrc.  This 
is  hIm.  tnie  <d"  the  altered  Italic  erniitives,  (limnte  si-liirft,  frrpi'nschi.-t-, 
etc.  'Ihc  (|na"f/.ii-c  ^chi-t>,  crushed  ^ranitis  and  more  acid  roekn 
)_Miierallv  an  more  idiaraettTi-tie  ot'  this  lult  than  of  the  firj-t, 

where  altered  ha-^ic  ernptivcs  prohahly  eonstitnto  a  larjje  jwroontaiic 
of  the  area.  • 

The  third  jin  at  Iluroiiiiin  area  occurs  on  the  so\ith-wcst  arm 
of  IMisanahie  Lake,  where  it  is  exjiosed  for  ahoiit  cijiht  niilesi;  it 
narrows  to  a  iioint  towanls  the  north  and  erossi't*  Lon^'  Lake  ab  a 
spur.  On  ajiiiroaehiiii;-  this  rcfiiuii  from  the  ca-t  wc  lir^t  encounter 
i>ands  cf  diorite  cuttinji'  the  (gneiss  nearly  north  and  south  and 
dijipinj;'  JO"  K.  I'"onr  miles  west  of  Ferry  i'oint  wc  enter  a  region  of 
mixed  schists  strikiiin'  ahout  north  and  south.  lied,  jirecn  and  gray 
<|iiartzo.-e  s(diists  and  cru-hed  yranifcs  arc  interlaminated  with 
ilioriti  .  diorite  schists  and  nnudi  giccuschi.-t  or  altered  diorite. 
These  rocks  form  high  bare  hills  the  summits  of  which  seem  to  be 
occupied  by  massive  diorite  while  the  various  schists  form  the 
flank. 

The  fourth  nnroiiian  area  crosses  the  Abitibi  River,  extending 
from  the  Lobstick  Portage  to  below  the  canyon,  a  distance  of  about 
seven  miles.  The  average  strike  is  a  little  north  of  west  and  the 
effect  on  the  river  i>  remarkable;  a  series  of  heavy  rapids  are  form- 
ed followed  bv  a  distinct  canyon  two  miles  in  length.  This 
formation  is  decidccllv  eruptive  in  origin,  little  trace  of  gchists  of 
anv  kind  being  observed. 
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'llic  tir-t  indiciitiiin  i<\'  the  iin-cncc  "I'  thi-  hdi  i^  ^ccii  "U  an 
I,. I  iilinvi'  tlic  I.nli.fick  I'driaL'e.  wlierc  tlic  L'tieis-  pas-^os  into 
,!ii-i  -nil  in-  ihipth-west  Mild  -niitli-cii-t  with  a  diii  id  "JO 
I  ,  ilic  imrtli.  On  iIm  (n-i  dde  tlu'  rock  U  fliorile  and  ar  tlio  i-oulh 
-idc  it  i-i  aiiiritc  -M  iiiic  Willi  soiiio  plau:iocla''e.  iiiid  with  nurnemu'* 
LMnict-  in  till  I  r-  weathered  p;i-*>;  it  varies  in  -trnctnre  from 
I   ;i  -i\r    !■.    '\i:  -e|ii^|ii«('     and     i.'ivnrd-*    the    -uiith  we-t    eurner 

i-  Imriilileiidic  and  hiuldv  pvritoiis. 

At  the  l,(-li>tick  I'lirtaiic  is  seen  lir-t  a  highly  huriililendie 
-ehi-t  f.illdwed  hy  streakn  «d'  dark  grav  M-hist  with  pyrite,  wdiich 
i-  ■.iiccceded  Ic  ;i  rite  >yeiiite  and  ipiariz  porphyry.  Iiecoinitig  ninre 
.  iMtiitic  in  appearance  ddwii  stream. 

.\ngite  syenite  (icciirs  ahdUt  twn  miles  ddwii  ;ind  is  traver-^id 
hv  narrow  lmnd.->  nt'  line  black  iliabase,  niiining  in  all  'lii'eeti(iii>  an<l 
-liiiwiiig  lieaiitit'id  examples  dt'  di-ldealinn  and  niiiiiatnic  t'anlting. 
1  lii<  ruck  seems  td  pass  inld  diorite  or  rather  alternate^  with 
dicrites;  a  mck  dcenrring  above  the  Hireli  Portauc  presents  a  much 
altered  ap|iearaiiee  and  may  be  a  syenite  or  dii..ite  with  -phcne 
.ind  iiicl'iiitc.  Above  tlic  Oil  ('ail  Portage  a  hiiiiiiy  t'eldspatliic 
aiigite  .-yeiiite  of  Cdai'se  >iriictim'  is  seen;  at  the  foot  of  the  portagi' 
I  he  rock  is  somewliat  the  same  but  eoiitain>  railn  r  more  plagidclax', 
-  mi  i-  grayish  bl.iek  and  .-pceklcd  in  appcaraiicc  and  slmws  evidenee 
I'i  tlow  Mruetiire  running  X.  :i(>  \V.  Sdme  >niall  vein-  of  tine  ery>fal- 
liiic  calcite  occiir  tlironglioiit  this  belt.  At  the  head  of  the  canyon 
the  rock  is  practically  the  .same  as  at  the  Oil  Can  I*ortag<'.  Three 
ijiiartcrs  of  a  mile  down  n  sniiill  aiiioimt  of  aiidrtho-^ilc  oce\ii-s,  and 
a  little  lievdiid  a  much  decayed  granite.  One  mile  down  the  cHtTn 
lire  nearly  200  feet  higli  and  are  formed  of  dark  yabbrd  mi.xed  with 
irrciinlar  nias-e<  of  aranite  and  traver-cd  Kv  nninerouH  calcite 
band-.  A  cnished  granite  or  jM'rhaps  ipiart/  por]>hyry  succeeds  to 
the  mirth  and  continue.''^,  with  a  north  and  smith  strike,  to  the  end 
of  the  roimh  water. 

Hdw  far  the  belt  may  extend  east  and  west  is  not  kiMwn.  Or. 
13ell  does  not  mention  it  mi  the  .Matagami,  but  describes  nnmerotis 
eruptive  dyk(^s,  which  may  renresent  it.  On  the  .MIsaiiabie,  marly 
in  the  required  line  of  tlie  .'trike,  a  Ilnrdiiian  belt  crops  out  wdiich 
ii=  possibly  continuous  with  this,  but  lackinir  proof  of  the  continuity 
we  must  regard  it  as  a  separate  area.  On  ascendinc  the  river  it  is 
encountered  about  a  mile  below  the  point  wdier"  the  river  makes 
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tlic  jirciit  licnd  to  the  (•a>t\viir(l  :i-i(l  is  I'cprc.-ontcd  liy  a  lieavv  rock 
nt'  tni|iiicaii  aspect:  this  is  I'oHuwecj  i.v  various  schists  of  dai'i; 
(oloiir,  iiilerlaiiiinated  hands  of  diorite  and  helts  of  granite  and 
iel.-ite.  L'nfortmialelv  want  of  time  ))i-eveiited  the  ohtaininj'-  of 
s|)eciiiiens.  a  uurro-coiiic  e.xainiiiation  of  whicli  woidd  iiave  cstah- 
]isiie(|  or  (lis|ir.i\-ed  the  ideiiliiv  of  ihe>e  ro(d<s  with  those  at  the 
eaiiyon  of  tiie  Ahiiihi.  The  t'onnation  continties  to  the  foot  of  tlie 
l-oiiii'  l'orta,iiC.  a  distance  <d'  alioiit  five  miles  (Si'c  Dr.  Hell's 
li'i'ltiirl,   [VA^v  XV.]). 

Near  St.  I'cter's  I'orta,i:e  some  narrow  liand-  ul'  Iluroiiian 
rocks  intersect  tlie  uiieis.-;  tiiese  consist  of  Iiotli  dioritic  and  (^uart- 
zose  schist,  hut  it  is  doiditfiil  if  tliey  are  of  snflicient  extent  to  lie 
(da.s,-ed  as  a    iliironian  area. 

The  only  other  lliironian  belt  is  that  lyiiio'  to  the  westward 
of  Trout  Lake  as  deternniHd  hv  Dr.  licjl.  The  writer  had  no 
op|iorttiuity  ot'  .-^eciu-'  ihi>  area  and  di^peiids  entirely  <,u  Dr.  Hell's 
ohservatious  that  the  ro(d^-  her(-  cousist  of  "rather  dark  coloured 
hondileiidic  s(diists,  with  an  east  and  west  strike." 


85 


a  heavy  rock 
lists  of  dark 
granite  and 
ol)taiiiin<i-  of 
1  liavo  estali- 
tlicisc  at  ilie 
e  font  of  the 
•("   Dr.   Bell's 

<(  Hnninian 
ie  ami  (jnart- 
exteiit  to  he 

he  westward 
I'iter  had  no 
m  Dr.  Bell's 
irk  Coloured 


SUMMARY. 

As  a  pctrocrapliieal  series  nmst  of  the  rocks  nf  tlieso  various 
reaii'iis  may  l>e  descrilied  as  altered  ern|>tives,  Imtli  acid  and  hasio, 
vhicli  have,  for  the  most  part,  been  suiijeeted  to  inteii.-e  metamor- 
phisui.  ]\Iixed  with  them  are  other  schists  of  cla.stic  origin  consist- 
ing very  largely  (d'  (inartz.  The  whole  complex  shows  evidence  of 
much  dynamic  nietanior])liism  and  rejiresents  a  more  or  less  con- 
stant schistose  structure,  with  the  lanuriae  dipi»ing  at  high  angles. 
While  a  great  similarity  exists  hetween  the  different  areas  there 
are,  in  a  general  way.  some  jiecuilaritie-  lielonging  to  each.  The 
first  or  great  area  is,  on  the  whole,  mori'  i)asic  than  the  second,  the 
most  important  rock  lieing  diorite  with  its  derivative<  diorite  sclii<t 
nnil  greenschist.  These  basic  rocks  seem  to  form  the  centre  of  the 
nrea  and  ihe  more  acid  representative-,  (piartzose  schists,  altered 
porjihyries.  etc.,  a))]H'ar  to  1>(>  distributed  more  towards  the  bordoi*s. 

Ihe  second  ana  is  deciiledly  i!iore  acid  with  a  preponderance 
of  crushed    granites,    felsites,   altered   (piartz    ]>or|iliyries   and   iicid 

sehi-tji. 

The  thir<l  division  shows  considerable  diorite  of  a  somewhat 
massive  nature,  frequently  formina'  hills.  \hi(di  are  flanked  bv  the 
same  -erie-  of  schists  as  in  the  other  region-. 

The  llnronian  area  of  the  .\bitibi  canyon  i>  .piiie  diiTereni 
from  any  of  ihese  and  nnist  be  regarded  as  a  large  eruptive  dvke 
conipo<e(l  principallv  of  augite  svenite  passing  into  gabbro. 

Ihe  ^cin.-tose  areas  seem  to  be  com])aral)le  to  Lawson's  Kee- 
watin  series,  at  least  in  part.  Thev  mav  al~o  be  compare(l  to  the 
greenstone  schist  area  of  .Mar(|uette.  Their  origin  is  prol>ably 
sunilai'  to  that  of  the  region>  mentioned  and  will  not  be  discussed 
here;  the  reader  is  nd'erred  io  lindetins  (L'  (IMM))  and  Sfi  (1892) 
of  the  V.  S.  (ieological  Survev,  and  to  the  Report  id'  the  (J<'(dogical 
Survey  of  Canada,  Part  F,  ISSS. 

The  sketch  map  accompanving  this  i)ai)ev  i-  compiled  largelv 
from  Dr.  Bell's  maji  of  the  region,  corrected  in  places  by  the  more 
recent  detenninations  on  the  base  and  meridian  lines  of  Alexander 
.\iven,  O.L.S.,  as  well  as  by  the  compass  surveys  conducted  by  the 
writer  of  this  paper  along  most  of  the  canoe  routes,  ft  cannot  (daim 
any  great  aecuracv  l)Ut  will  serve  to  indicate,  in  a  gvneral  way.  the 
dwiribntion  <d"  the  rocks  in  (juc'^tion.  Owing  to  the  snudl  scale  it 
was  thought  advisable  to  introdn.'c  but  few  names  other  than  those 
mentioned  in  the  text. 
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